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In addition to these oflicers. Colonel S. C. N. Grant, C. M,G., R.E., of the 
Ordnance Siin-e)' of Great Britain was specially deputed from England to 
examine the existing methods of reproduction in the Photo-Lilho. offices at Cal- 
cutta and Dehra Ddn and to advise the Committee as to future organisation 
and methods of reproduction. 

As a lull report of the proceedings and recommendations of the Committee 
has been published separately and is available for reference by such ns are 
interested in it, it is unnecessary to do more than give a brief account. of its 
proceedings and recommendations. 

3. The Committee assembled in Calcutta in the latter half of November 
1904. and finally dispersed in the end of April 1905. Colonel Grant’s enquiries 
were made during the months of January and February and the period allowed 
for tliem was insufficient to enable him to draw up any definite scheme for the 
re-organisation of the Drawing and Reproducing office:;, though his report’ will 
be of great value to such olficers as tnay be appointed later to prepare such a 
scheme and to arrange for the future execution of the extra-departmental work 
now carried out in those offices which has been found in the past to seriously 
interfere witli the regular work of the Department. 

4. The Committee spent the latter part of Nov'ember, parts of December 
and January and greater part of March on tour, visiting Gauhali and Shillong 
in Assam; Kdthiar and Dinapore in Bihar; Rangoon, Toungoo, Mandalay, 
Maymyo and Kalha in Burma ; Madras, Bangalore, Poona, Bombay and Badnera 
in Berar; Lucknow, Dehra Dun and Rajpur in the United Provinces ; Lahore in 
the Punjab and Pesbdwar in the North-West Frontier Province. The President 
and Colonel Longa also visited Hj'derabad, and the President paid a short visit 
to Roorkee. Time did not allow of further touring as it was necessary to 
complete the report by the end of April. 

5. A mass of evidence^ was taken and recorded and the existing maps of 
practically the whole of India were examined in Calcutta with the result that it 
was found that while these maps were undoubtedly good at the time they were 
made, and their accuracy as far as they went was unquestionable, they were 
published in an inconvenient size and ih>-y were not up to modern standards in 
quality of reproduction ; that they had not been prepared on any one uniform 
system, nor were they necessarily complete to margin; that the symbols used 
on them were not uniform and they were deficient in heights and levels. 
Besides which, in many parts of India, they were so out of date as to be of 
little use and in some cases even misleading owing to the changes in roads, etc,, 
since they were prepared. 

6 . The Com.niltee recommended the preparation of a series of maps 
of half the present standard sheet size on the scale i-inch= i mile to cover 
the whole of India, which should be reproduced in colours. It stipulated that a 
far greater number of heights and levels should be shewn, that one system of 
symbols should be employed throughout the wh^le series and that a selection 
of these symbols should be published on evory map. The Committee further 
laid down that the surveys shoaidin future, ay. rule, be made on the scale of 
2-inchei=i mile for reduction ana^|>.dj ‘'nt'W on the i-incli scale. 

7. In order to carry out these decisiStfe' it w'ill be necessary to revi.se in (he 
field practically tlie whole of the existing one-inch maps of India and to survey 
on either the two or the one-inch scale the whole of the country for which maps 
on neither of those scales have ever yet been prepared. 

The class of revision was gone into as carefully as the very limited time at 
the disposal of the Committee permitted and omitting the Baluchistan Agency 
and the tribal area of the North-West Frontier Provinces it is estimated that an 
area of 523,800 square miles of original survey will have to be made, that a 
practical ic-sutvcy will have to be made of 479,000 square miles, while the maps 
of 266.300 square miles may he capable of revision in the field, such revision 
bein.g, it is liopccl, merely the additiran of new roads, rail roads, etc., the insertion 
ol addition, al heights and correction of the contouring. 

Tal'.ing the total area excluding Baluchistan and North-West Frontier tribal 
areas as 1,673,300 square miles, there remains an area of 266,300 square miles 
for which cadastral maps are or will be available from which to prepare topogra- 
phical maps with inconsiderable corrections in the field and 135,900 squat 0 
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miles, clilefly in Burma, for lyhich the maps are modern and merely require 
redrawiiiE;. 

8. It is proposed that the whole of this work should be carried out within 
23 years while the survey of Baluchistan, North-West Frontier Province and 
the country adjacent thereto should be completed within a much shorter period. 

9. The Committee further recommended that cadastral opcratioiis should 
be left entirely under the control of Provincial Governments and local authorities 
and conducted at their expense, but that the Survey of India should lend for the 
execution of such surveys such Imperial and Provincial olTicers as local 
Governments might from lime to time require, such officers bemg invariably 
seconded in the Sdrvey of India. It further recammended that the Survey of 
India should no longer be called upon to execute special fore.st surveys on 
scales larger than 2-inches= i mile in any but exceptional cases, and tliat where 
such surveys were executed the cost should be debited to the Forest Department, 
and further that in future village boundaries should not be shewn on ordinary 
topographical maps, but that if local governments desired to have maps showing 
village boundaries special editions should be published for tiicir benefit under 
certain conditions. It also recommended the abolition of the engraved atlas 
sheet series commonly known as the Atlas of India, on account of the antiquity 
of most of the information shewn thereon and the substitution for it of a senes 
of engraved maps on the scale r-incli=4 miles, each map covering one dogreo 
of latitude by one degree of longitude and that this scries should be called the 
" degree sheet " series. It will be readily understood that these proposals involve 
an enormous amount of work and will, if approved, necessitate a large increase 
in the staff of the Department and a very careful re-organisation. 

ro. Perhaps the most important recommendation of the Committee is that 
a definite programme should be laid down for India as a whole and that this 
programme should not bo departed from without grave reiVson and then only 
under the orders of the Government of India. One ol the main reasons for the 
want of uniformity in the topographical maps of the past is to be found in the 
fact that no such programme has ever been attempted, but surveys have been 
carried out from time to time by provinces, states or even districts, regardless of 
the scale or quality of the maps of the country adjacent thereto. The dates of 
such surveys vary enormously. They were carried out under the orders of a great 
number of Surveyor Generals and under many different systems. From an 
artistic point of view many of the older maps are better than those of later years, 
but in former. days, the actual topography and fair mapping were executed almost 
entirely by highly trained Provincial officers and tjie triangulation was generally 
the work of Imperial officers, while for the last 20 years or more the policy of 
making greater use of native agency and thereby reducing the cost of surveys 
and increasing the outturn, has undoubtedly caused deterioration In the class of 
work done in the Department and the necessity for economy has led to the employ- 
ment of cheap and in many cases unsatisfactory workmen, but with tlie enormous 
areas to be dealt with in the irr^nediaie future, it will seem impossible to change 
the system at the present time, 'hough every ei^eas'our will be made to secure 
the services of a superior class efanative for tl>c^bordinatc grades. 

11. The enormous extent orvbur,l;'^.cifi possession, the lack of communi- 
cations and the distances hetweHptfie various field parties, have in the past 
rendered it practically impossible for Surveyor Generals or Deputy Surveyor 
Generals to inspect the various parties in the field and to check the methods of 
their subordinate officers and the style in which the work of any one party has 
been carried out has been therefore more dependent on the idiosyncrasies of the 
officers in charge at the time than on any general principle. 

The policy of the Committee therefore in suggesting that the Government of 
India should lay down a definite programme for the future and should formulate 
Certain rules as to the maps that should be prepared, the scales on which 
. BiiTveys should be made, and the style in which maps should be drawn and 
reproduced, is therefore a subject of great importance and one that should be 
welcomed by the Department. 

12. The Committee estimate that it will require 15 parties of the following 
strength to carrj- out their recommendations within a period of 25 yc.vs, ■sis., 
2 Imperial officer:;, 5 to 7 Provincial officers, 32 Sun’eyors and a proportion of 
writers, etc. Each parly will have to deal yearly with an area of nearly 4,500 
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cqL’.-ire miles nnd if the -n'ork is to be of high standard, the surveyors employed 
on itrvill have to be most highly trained, while the officers will require to exert all 
their energies in superintending the work in the field and recess. 

13. Tf it is conceded that the Surveyor General in past tithes has been 
unable to exercise the supemsion that is necessary to ensure uniformity it is 
obvious that with such a large increase in the yearly outturn and with tg parties 
scattered all over India it would be still more impossible for him to exercise 
efficient control without material assistance and it is to be hoped that this 
assistance uill be afforded to him by the creation of at least 4 Superintendents 
of Circles, each being charged (under the general superintendence of the 
Surveyor General) with the control of the parties working within the areas 
assigned to his elide. 

14. As an outcome of the Committee’s deliberations, and more especially 
in compliance with the request of the military authorities, the old system of 
numbering standard sheets hy' provinces will be discontinued and one series of 
numbers will in future be employed for the whole of the maps of India and 
adjacent countries. 

Owing to the reduction in the size and shape of the i-inch standard 
sheets and to the abolition of the atlas sheets series and substitution for it of 
the degree sheets series this is rendered a comparatively easy matter, for 16 
I -inch standard sheets ulll in future make up exactly one degree sheet, nhile 16 
degree sheets will be contained in one sheet of the 1 -millionth series. Thus by 
giving a number to each ( 1 -M) sheet, letters from A to P to each of its component 
degree sheets and an additional number i to 16 to each of the l-inch 
standard sheets, these letters and numbers having definite positions in the i-hl 
map in which they fall, we shall be able to locate and ask for any (i-M) one to 
a Million sheet, degree sheet or i-inch standard sheet by reference to a 
single index map for the whole of India ; but in order to simplify matters, index 
maps for each i-M map showing its component degree and standard sheets 
will be prepared. 

15. 1 Ire production of these 3 series, each map of wliicli covers an area 
of either 4°, t° or 15' Latitude and Longitude according to the series to which 
it belongs will enable us to publish alias volumes of convenient dimensions. 

Thus the degree sheet atlas series would consist of a (i-M) one to a 
Million sheet followed by its 16 component degree sheets, while the i-inch 
atlas series would consist of a degree sheet followed by its 16 component 
standard sheets and in time these aliases might he supplemented by an index of 
the village and other names sljpnn on maps. 

16. The Department is at present quite unequal to coping with the 
work suggested for it and it will take several years before it will be possible 
to train the required number of native surveyors, though it nill be a compara- 
tively easy matter to procure the necessary number of Imperial and Provincial 
officers. 

17. The increase in the field establishments /.nd consequent increase in the 
yearly outturn of mapping will swell enormou^ the work of the reproducing 
offices and their present organisthiQn is uiisuite^-co cope with it, but it is hoped 
by re-ariangcment that it may bc’q>^^/hle carry out all that is necessary 
without any material increase in expendrturpfiut when it is remembered that the 
sur\'ey and preparation of a i-inch standard sheet for reproduction amounts 
prob.ably to not less than R 10,000 and that the cost of reproduction by helio- 
zincography amounts to approximately but R84 per hundred copies, it would 
seem advisable not to fear some extra expenditure under the latter head, but 
rather to endeavour in every possible way to make our. resultant maps as good as 
possible by employing the best methods that are at our command. 

18. It is undersiood that all the sheets of the i-M and degree sheet 
series will eventu.tlly be engraved and possibly a large number, if r.ol all, of the 
1-inch standard sheets. 

19. Great trouble is experienced in getting good lithographic stones and 
a considerable number of “ faked ’’ stones have broken up under the pressure of 
continuous printing. 

:o. Many complaints have from time to time been made in the Department 
rf the quality cf the paper on which our maps are pririted and one of the greaUsi 
difficullif-s to he contended with in the printing section is registration. 
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This difficulty will be much more felt in the future v. iicn we shall have to 
print Our maps in 4 or 5 colours instead of at the most 2, which was the custom 
tor the topographical maps of the past and some special arrangements seem 
necessary to insure an adequate supply of reliable paper from England in future. 

21. Perhaps the most difficult problem that a Surveyor General of India 
has to deal with when attempting to survey and map on an uniform system a 
vast country containing such mountain ranges as the Himalat'as and such plains 
as those of the Punjab, Bengal and Rajputana with such elevated plateaux as 
Baluchistan, etc., is to decide on a vertical inten-al between contours on any 
one scale that will suit all classes of country and meet the requirements of the 
people for whom the maps are most useful. 

The scale with which we are at present most closely connected is that of 
I inch=i mile. For ordinary purposes it is probable that an interval of 50 feet 
between the contours would be sufficient, though a much smaller interval would, 
in flat or gently undulating ground, be much more valuable; but in the massive 
hills and mountains of India, to attempt to show contours at such intervals would 
be impracticable and utterly disproportionate to the value of the labour involved 
in surveying them. I believe that no system has yet been evolved by any country 
which deals satisfactorily from a systematic and artistic point of view with this 
question. If any light can be thrown on this question by any student of the 
subject, his conclusions would be most gratefully welcomed. My p.resent 
suggestion is to show on each map a coloured line below whicli contours may be 
accepted as representing differences of level of 50 feet and above uhlcli the hills 
will be merely artistically defined, as great a number of heights being shown on 
the hill tops, at passes and along the ridges and where possible on spurs, as may 
be convenient. 

22. It must be recognised that in an enormous area such as India, cut up 
as it is by so few permanent roads or railways, and inhabited by but few wealthy 
or educated communities, it is out of the question to hope to be able to either 
establish or maintain bencli marks on the scale found to be possible in European 
countries, without involving the country in an ever-recurring expenditure of con- 
siderable magnitude and no survey that is made at the present time except in 
highly cultivated tracts can be so ni<ado as to insure a re'-survey being carried out 
from the marks that may be found on the ground hereafter, without very con- 
siderable expense and revision. 

23. In the Ganges valley, the plains ol the United Provinces and of the 
Punjab, the village trijunctions will, let us hope, always be maintained and will 
thus form permanent marks on which to base ^ur surveys, but in the less 
populated tracts and in the hills no such marks are of any practical value to 
a surveyor working on the small scale on which it is proposed to survey the 
country, and every succeeding generation of surveyors will have to clear and 
supplement such of the old marks as may be found on the ground before it can 
attempt to revise the maps. 

24. The courses of the l^ge rivers and even of comparatively small ones 
arc absolutely unconfined in theVlains of India and the influence they exert on 
the features of the country carr'\ardly be_rj>ii;^d by persons not engaged in 
the actual preparation of maps tS^m:',jkr<;cu1ar district. As a consequence it 
will probably be found in the futura*“Ss" in the past that the maps of one year 
cannot be satisfactorily joined up with those of any previous years, where rivers 
are invol^'ed. To attempt to revise maps yearly or even at intervals of ten years, 
towever, for the purposes of co-ordinating adjacent maps would be out of the 
question and in consequence the Committee recommended limiting the revision 
of the maps during the first period of 25 years to the insertion of fresh roads, 
rail-roads and canals, but the construction of either new roads, rail-roads or 
canals involves a large increase of population and consequently the growth of 
new villages and other artificial works and the conversion of jungle or wasteland 
into cultivation — .all or any of which changes render maps immediately obsolete 
and somewhat misleading, and it would seem necessary to make the occasional 
revision more frequent in areas in which important changes were from time to 
time occurring. 

25. One very satisfactory point in the Committee’s report is the recommend- 
ation that the scientific work of the Department should not be curtailed beyond 
the handing over to the local authorities of the tidal observatories and work 
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connected with them. It would probaby however be found impossible to 
find at the various port.s officers capable of carrying; out the worh, and a central 
office under a special officer would in any case be necessary. The effect of 
such a transfer would have no practical effect on the topographical work of the 
Survey of India, as it does not even now claim the whole lime services of even 

one Imperial officer. , 

The Committee recommended that the present strength of Imperial officers 
attached to this branch should be increased by two in order to meet present 
requirements. 

e6. The photozincographic office, Calcutta, labours under great difficulties at 
the present time. Its establishment is a G.-ced one and there is no elasticity : 
there is no supply of trained men in Jndia capable of dealing with any of the 
technical duties, from which this office could recruit its members or fill its casual- 
ties and consequently except in the case of men specially recruited in England 
to fill the more important posts every member has to be trained in the office 
itself and while under training occupies a post that should he filled by a com- 
petent man. Further there is no regular supply of work and purely departmental 
work has constantly to be set aside in order to comply with the urgent demands 
of other Government offices and department.s, and the Survey of Jndia work is 
consequently almost invariably in arrears. 

There is urgent need for reform and a complgte reorganisation as regards 
the distribution of the work and the payment of the employees and it is hoped that 
this will shortly be effected. 

27. Under the present organisation the drawing and reproducing offices 
are under different officers and are entirely independent of each other. They 
are under different rods and consequently a certain amount of friction is inevi- 
table. In any re-organisation it would seem advisable to place these offices 
under one authority each as a section of one and the same office. 

28. The work of the' Drawing and Reproducing offices during the year under 
report was very materially interfered with by the work thrown on them by the Survey 
Committee. This is not tangible but is none the less real, and all members in both 
offices did their utmost to supply all the information that was required of them. 

29. I do not consider the shortcomings of these offices are due to the 
inattention of the assistants, who have worked well in as trying a climate during 
the greater part of the year, as any in the world for Europeans, hut that they 
are due to the system. There can be no doubt that a move to some station where 
the cliniaie is better and the fluctuations in humidity are less frequent and sudden 
will materially improve the w<jrk and enable a greater out-turn to be produced 
yearly. 

- Inspection Tours of Administrative Officers. 

30. Colonel Hobday, I. A., Officiating Surveyor General, left Calcutta on the 
20th March for Dehra Dun, where he inspected the offices of the Superintendent, 
Trigonometrical Surveys, and the Superintenden/ Forest Surveys. From there 
ho proceeded to Rawalpindi ^ the ist Apr/ to inspect the field work of 
No, 18 Party and of the CantoTOftmt Section#? No. 15 Party. He returned 
to Calcutta on the 14th April. OnVis^^st q/May he proceeded to Simla and 
on the 4th idem handed over charge of tncTrliice of Surveyor General to Lieut- 
en.ant-Colonel Longe, R.E., who remained at Simla till the 14th July, during 
which period he inspected the recess office of No. 18 P.yty on several occasions. 
He left Simla on the njlh July and arrived at Dehra Dun on the following day 
While at Dehra Dun he held a conference of Survey officers which discussed 
various questions in connection with the future preparation and reproduction of 
standard maps and other questions connected with t^he Department. On llie 
"6th Tulv he proceeded to Mussooree and inspected the ofhees of Nos. 14 and 

Parties' and the North-West Frontier Drawing Office located in that station. 
O^n llie Qlh August he left for Bhim Tal to see whether suitable sites for the 
location of a drawing office and for the recess quarters of field parties could be 
found there.' He proceeded to Naini Tal on the 15th and inspected the Draw- 
inc Office there and also conferred with the Secretary to the Government of the 
I'nued Provinces and the Superintendent, Provincial Surveys, regarding future 
survey work in that province and the future of the Drawing Office and returned 
to Calcutta on the 24th August. He had intended to inspect the offices at 
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Dangalore and Poona, but nas compelled to abandon tins trip and to proceed 
again to Mussooree to settle the composition and field programmes of Kos. lo, 
14 and IS Parlies until the 12th October when he proceeded to Dehra Dun. 
While in Miissooree he again inspected the ofiice of No. i Party and the North- 
West Frontier Drawing Office on reveral occasions. While at Uohra he inspected 
the ofiice of the Superintendent, Forest Surveys, and that of No. 20 Partv, and in 
connection with the Superintendent, Forest Surveys, prepared a scheme for the 
(u'ure worhtng of the Forest Survey Branch parlie.s which was duly submitted 
to the Govefnnient of India. He returned to Calcutta on the 20th October. 

31. Lieutenant-Colonel Hodgson, while ofitciating as Deputy Surveyor 
General, inspected Nos, i and k Parties in the Central Provinces and Berir 
during January 1905 and inspected the woik of two Provincial officers and two 
surveyors in the field. Before returning to Calcutta he proceeded to Lucknow 
to meet Captain Coldstream, Superintendent, Provincial Surveys, in the United 
Provinces with a view to discussing various matters with him in connection with 
the future conduct of surveys in those provinces. Colonel Hobd.ay after 
handing over the ofiice of Surveyor General to Lieutenant-Colonel Longe at 
Simla in May 1905 proceeded to Dehra .and inspected the progress of thefi ibet 
mapping. He then proceeded to Mussooree and inspected Nos. i and 14 Parties, 
Thence he proceeded to Darjeeling and attended a conference of the Board of 
Revenue of the Lower Provinces, wlien proposed changes in procedure (which 
have since been carried out) were discussed. 

In June he inspected the four field p.arties recessing at Bangalore and the 
Bangalore Drawing Office. 

32. Lieutenant-Colonel Burrard, Superintendent, Trigonometrical Surveys, 
proceeded to Kardchi and inspected No. 12 Party (Sind) in March igo.v lie 
visited Mussooree in June 1905 and inspected the detachment of No. 25 Party and 
in September 1905 he inspected the recess offices of Nos. 23, 24 and 26 Parties. 
He also inspected Nos. 22 and 25 Parties {Tidal and Levelling) and the Survey 
Training School during the year from lime to time. 

33? Major Gordon inspected No. 20 Party in the field in Burma and also 
the detachments of No. 9 Parly working in Assam, Bengal and Burma. He 
inspected the recess offices of No. 17 Party at Poona, No. 20 Party at Dehra 
Ddn and No. 19 Patty at Bangalore. While at Bangalore he attended a con- 
ference held by direction of the .Madras Government, at which the Conserva- 
tors'of circles .and the Deputy Director of the Madras Revenue Survey were 
present to discuss matters connected with forest surveys in the Presidency. 

% 

DISTRIBUTION OF FiELD PARTIES. 

34-. Field operations were carried on by 23 parties and 2 detachments; of 
these 9 were employed on topographical surveys, 4 on forest surveys, 5 parlies 
and 2 detachments on cadastral surveys, i on triangulation, and 4 on scicptiiic 
operations. In the following stsement the whole of the operations are grouped 
according to the nature of the '.^rk ou which parlies were employed. 
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OUTTURN. 

35. The tota) outturn 0/ detail suri^ey during the year amounts to 121,588 
square miles which includes 88,850 square miles of geographical surreys; the 
area surveyed during the previous year amounte d to 58,464 square miles which 
included a geographical survey of 24,100 square miles ; the total area triangulated 
is 28,230 square miles against 22,496 last year. 

Tlic total area traversed for cadastral purp'oses is 7,645 square miles, ■sis., 
3:3 square miles in the United Provinces, 6,3 26 square miles in Bengal, 645 
square miles in Burma, and 32 square miles in the Central Provinces and 80 
squire miles in .‘Vasa-ii. 
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TOPOGRAPHIC.AL SURVEYS. 


36. During the year under report the locale of operations of Mo. 11 Parry 
was changed for the year from the Shan States to the Korth-West Frontier ; with 
this exception, the work was carried on in continuation of previous years. 

37. Punjab. — No. 18 Party continued the supplementary surveys in the 
province on the 2-inch scale, utilizing and verifying the detail compiled from 
settlement masavis fitted together by means of traverse points. The area 
completed was 1,511 square miles in Multin and hluzaffargarh districts. 
The originally sanctioned programme had to be considerably modified on account 
of a special 6-inch survey which the party was ordered to make for the mili- 
tary authorities on which the most experienced surveyors of the party were 
employed. 

38. United Provinces of Agra and Oudh. — No. 14 Parly topographically 
surveyed on the 2-inch scale an area of 1,908 square miles, and completed 
518 square miles of revision and supplementary survey in districts, Allahabad, 
Fatehpur and Cawnpore. The survey of the first two districts mentioned above 
is now complete. No. 8 Party completed 167 square miles on the 2-inch scale. 

39. Central Provinces. — No. i Party completed the supplementary topo- 
graphical survey on the 2-inch scale of 2,719 square miles, and 483 square miles 
were surveyed by No. 2 Party on the same scale. 

40. Sind. — An area of 3,937 square miles was topographically suiwcyed by 
No. 12 Party in this province. 

4t. Baluchistan and North-West Frontier Province. — .An area of 1,509 
square miles was topographically surveyed by No. 15 Party and 9S2 square miles 
tvere completed by No. il Party. 

42. Burma,' — Nos. 3 and 10 Parties were employed on topographical surveys 
in' Burma and surveyed 7,513 square miles on the i-inch scale, of which 4,3^5 
square miles consisted of supplementary survey and 1,070 square miles on the 
Burma-China Boundary. 

43. Bengal. — The survey of the bed of the Kosl river on the 4-inch scale 
was continued and 252 square miles was completed during the season in con- 
junction with the cadastral survey in the Bhdgalpur and Purnea districts. 

In the Backergunge Sundarbans 227 square miles were surveyed on the 
4 -inch and 93 miles on the 2-inch scale. 

44. The total outturn for the year under the head of now topographical 
survey and supplementary survey on the scale amounts to 20,582 square miles as 
follows ; — 



Punjab . ■ , 

United Provinces 
Central Provinces 
Sind 

Baluchistan and North-\Vcsi\Frontier 
Burma 
Bengal 


3.937 
= .49 < 
7,5 1 3 
57 = 


FOREST SURVEYS. 


45. The operations of the Forest Survey Branch are fully reported on 
in the Forest Survey report and are therefore only briefly mentioned here. 
They were generally in continuation of those of the previous season. By 
the end of next year the survey on the 4-inch scale of the most important forests 
in the North-West Frontier Province, the Punjab, the United Provinces, and in 
the Central Provinces, with the exception of Berar, will have been completed. 
In Burma, Assam, and in the Central Provinces the local Governments have, at 
the Instance of the Inspector General of Forests and with the approval of the 
Surveyor General, agreed in principle to the remaining forest areas being surveyed 
on the 2-inch scale, the cost of such surveys being borne by the Survey of India. 
In Bengal the only important forest tracts for which special sun-eys are now- 
required, are the extensive reserves in the Sundarbans ; as special training and 
arrangements are necessary for this work, it is proposed that it should be carried 
out by one of the Revenue parties at present employed on the survey of the 
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non-forest portions of the della. These proposals are in accord with the recom- 
mendations of the Indian Survey Committee. 

46. The Madras Government has been approached with a view to a similar 
policy being adopted in that Presidency. 

In Bombay forest surveys are so far advanced that no change in the 
present general programme is contemplated. 

47. iHadras. — No. rg Party in addition to triangulation and traversing 
surveyed an area of 750 square miles on the 4-inch scale in Ganjdm, Godavari, 
North Coimbatore and South Canara. A test survey on the i-inch scale over 
an area of 135 square miles was also made for the Indian Survey Committee 
and a surveyor was lent to the Madras Government to assist in the demarca- 
tion of the Mysore — South Canara boundary. These operations to a certain 
extent affected the outturn of 4-inch purveys and consequently ilie cost rates. 

48. Bombay. — No. 1 7 Party in addition to triangulation, surveyed an area 
ol 187 square miles on the 8-inch scale in Ndsik and Thdna and of 597 square 
miles on the 4-inch scale in Nasik, Khdndesh and Sdtdra. A portion of the 
boundary between KliiSndesh and the Barwdni State was also traversed at the 
request of the Bombay Government. 

49. Burma. — No. 20 Party suiw'eyed an area of 680 square miles on the 
A-inch scale in Upper and Lower Chindwin Pakokku and Thayetmyo districts. 
Two strong detachments of No. 9 Party were also employed in Burma 
and surveyed an area of 501 square miles in the Irrawaddy basin chiefly in 
Kalha and Shwebo. A large area was also traversed and tiiangulated in 
advance by both parties. Recent forest surveys in Burma have brought to light 
the rapidity with which the coast line on the western side of the Gull of 
Martaban is advancing, the margin of the sea being now at some points as much 
as 6 niiles from where the surveys of 12 years ago show it to have been then. 

50. Bengal. — A detachment of No. 9 Party completed the survey -on tiie 
4-inoh scale of the forest reserves in Angul, an area of 232 square miles. 

St. Assam. — In Assam an area of 148 square miles of forest was 
surveyed on the 4-inch scale by No. 9 Party in' the Gdro Hills, Nowgong and 
Kdmrup in addition to traversing and triangulation in Darrang and Sibsdgar. 

52. Punjab and North-West Frontier Province. — A small detachment 
of. No. 9 Party under a native surveyor was employed throughout the year and 
completed the survey of an area of 202 square miles chiefly in Jhelum and 
HazAra. 

53. Traversing and iriangulation were carried out in advance of d'etail survey 
in Berar and five surveyors were lent to the Forest Department for the purpose of 
surve)’ing the boundaries of recently demarcated mica-mine grants in fCodarma. 

54. Except in Madras the cost rates do not cal! tor special notice, being 
as a rule practically the same as for last year. In Madras the outturn for 
the year is the smallest and the cost-rates are the highest that have been 
reported in No. 19 Parly for many years and ibis state of affairs cannot be 
altogether satisfactorily explained by the und/ubled disadvantages which this 
party suffers from in respect s-J^he scattered / time of the work and the difficul- 
ties of supervision ; ihe work lie^Xiylr^ly in/anhealthy tracts generally remote 
from villages ; it is of a monotonousV^iii^^er and extremely distasteful to the 
class from which the surt-eyors are recruited, and continued ill-health has 
helped to discourage them. The work however is generally of good quality, 
and it is hoped that better results will be obtained next season. 

The total outturn of topography done by the Forest Survey Branch during 
the year was 3,358 square miles made up as follows ; — 

Scale 4 -inchrs = I mile .... 3,171 square miles. 

1, 8 „ =1 mile .... 187 ,1 

CADASTRAL AND TRAVERSE SURVEYS. 

55. One p.arty was employed on cadastral and traverse operations in the 
United Provinces, three parties and one detachment in Bengal and one party 
in Burma. One detachment was employed on traversing only in Assam. 

56. In the United Provinces in- the Moradabad district, 323 square miles 
were traversed and 349 square miles surveyed cadastrally. Tliree liundred and 
nineteen square miles of previous cadastral surveys on the id-inch scale were 
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revised and llie records writicn of 895 square miles. The cad.istra! maps were 
revised and the annual records written of 720 square miles in the B.dnda district 
and of 782 square miles in Hamfrpur district. The survey of Cawnpore city 
done in 1900-02 on the 64-inch scale was revised and a sun'ey on the scale of 
24 inches to the mile was made of an extension ol the Ht'ipur Remount dep6t 
area f6 square miles. 

57. In Bengal 935 square miles were traversed for topographical survey and 
5,388 for cadastral survey: 4,476 square miles were surveyed cadastrally on the 
td-inch scale and the records written of 4.507 square miles. 

The survey of the suburbs of Calcutta and Panchdnnagrdm Government 
Estate was continued ; 3 square miles were traversed and surveyed on the scale 
of 32 inche.s to the mile and 2 square miles surveyed on the scale of 50 feet to 
the inch. The records of the entire area were written. 

58. In Burma the survey of the Pakfihku district was continued ; 747 square 
miles were traversed and 819 square miles surveyed on the i6-inch scale. 

The suivey of the town of Rangoon was extended over an additional area 
.ol g‘3 square miles. 

59. In the Central Provinces an area of 32 square mites consisting of forest 
excisions and scattered villages was traversed by one of the topographical 
parties for survey by local agency in the Chdnda and Hoshangab.ad districts. 

60. In Assam 60 square miles of tea grants and 20 square miles for survey 
by local agency were traversed. In addition 28 linear miles were traversed along, 
the Dibru-Sadiya railway. 

61. The total areas traversed and surveyed cadastrally are as follows: — 
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Total 

• 

7,308 

7.=97 


(fl) Includes 1,821 square miles id revision surs-ey. 

(i) includes ii square mites of miscellaneous survc)s. 


TRIGONOMETRICAL SURVEYS. 

62. The triangulation party (No. 24) was transferred from Eastern Burma 
to Baluchistan, and commenced work on a series of principal triangulation 
trending westwards from Kaldt. As points were required for topographical 
purposes, the new series was made to emanate from a side of the secondary 
triangulation of .Kaldt, and it:\ connection with the principal triangulation of 
India was postponed till a later Mate. It extend^ the triangulation westward, a 
distance of 130 miles: nine tria'.%les were cj;:.q)Teted and the average triangular 
error was 0'667 seconds. 

SPECIATOTERATIONS. 

63. To complete the geodetic data furnished by the great tire of parallel 
between Kardchi and Moulmein, it was necessary to take astronomical observa- 
tions for latitude and azimuth at the four longitude stations east of Calcutta, 
namely Chittagong, Akyab, Prome and Moulmein. In 1905 Captain H. M. 
Cowie observed for azimuth and latitude at Chittagong, and for latitude at 
Akyab, Prome and Moulmein azimuths having been already observed at these 
places. 

64. Pendulum observations were taken at ten stations situated on the 
Calcutta meridian. The niost southerly station was at Cuttack in Orissa 
and the most northerly at Sandakphu in Sikkim. Of the ten stations, three 
were in the Himalayas, two at the foot of the Himalayas and five on the flat 
alluvial plains of Bengal and Orissa. Owing to the unceasing vibrations of the 
ground, satisfactcirj’ pendulum obsen’ations in Calcutta itself were found to be 
unpossible. 
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65. Tidal operations were continued by No. 25 Party, observations being 
recorded at nine stations. 

Levelling operations were carried through Sind along the left bank of the 
Indus. During the recess season a second levelling detachment was organised. 

66 . Four detachments of No. 26 Party extended the field-work of the 
magnetic survey over different portions of the country. The base station at 
Toungoo was opened during the year and is now working satisfactorily : in the 
original design of the magnetic survey, five base-stations were included and 
they are all now at work. 

GEOGRAPHICAL SURVEYS. 

67. Under this head are included surreys and reconnaissances which arc 
executed on the -J-inch and smaller scales. The survey detachment with the 
Somaliland Field Force completed an area of 1,253 square miles on the -J-inch 
scale and 17,687 square miles on the J-inch scale. A narrative report of this 
work from its commencement in 1903 will be found in the appendix. The maps 
were prepared by Captain Beazeley in England and have not been published by 
the Survey of India. 

Captains Ryder and Wood, R.E„ completed 40,000 square miles of survey 
on their return journey from Gyang-tse wV Shi-ga-tse and Gartok to Simla. 
This, although actuall}' surveyed during the year under report, was fully described 
in the General Report of last year and is only mentioned here. 

The survey detachment with the Seistan Mission completedqZjOoo square 
miles, of which 15,000 square miles were reported last year. 

One native Provincial officer and three Surveyors were detached from No. 10 
Party (Burma) to accompany two expeditions despatched by the Burma Govern- 
ment to determine and demarcate the Burma-China boundarj', and 1,070 square 
miles were surveyed on the t-inch scale and 2,970 square miles on the J-inch. 
The !-inch survey included the road from Bhamo to Tengyueh (Momien). One 
Surveyor was sent with Dr. Stein and another with Mr. Lorimer. 

HEAD-QUARTERS OFFICES, CALCUTTA. 

68. The general direction of these offices remained in the hands of Colonel 
F. B. Longe, R.E., except for the period from loth November 1904 to 3rd May 
1905, when Colonel J. R. Hobday directed the offices. The Surveyor Gene- 
ral’s and the Mathematical Instrument Offices were under Brevet Lieut.-Colonel 
T. F. B. Renny-Tailyour, R.E.; the Drawing, Engraving and Map Record and 
issue Offices under Major W. j. Bythell, R.E., and the Photo.-Litho. Office under 
hir, T. A. Pope, throughout tlie year. 

69. Drarexug Office . — Tlie General Section has, throughout the year, con- 
tinued the work of the compilation and preparation of the general maps together 
with their revision, and the addition of new material to the sheets of the Atlas of 
India for the Engraving Office. A large amoui* of work has been done on the 
standard sheets by the addition of new materi^and by their general revision 
when new editions and reprinl^See required. 

One hundred and eighty-one shSi:;^f tlirf'AtlaE of India have been brought 
up to date for tlie Engraving Office bj'Hc^ltions and corrections to railways, 
roads, canals and boundaries. Eight sheets have been similarly prepared to be 
printed after transferring to stone in the Photo.-Litho. Office. The hills of four 
slieets h.ave been brush shaded as samples for the engravers to work from, and 
the brush shading of five more is in hand. 

Eleven general maps of India on sc.alcs ranging from 32 miles to 256 miles 
to the inch have been in hand during the 5’car, and of these, new editions of the 
32 and Gq-milo maps should shortly be ready. The publication of these which 
as noted in l.ast year's report at paragraph 43, had been considerably delayed was 
again retarded by extensive boundary changes in t!ie Central Provinces, Bengal 
and .Ass.'im. ^ ’ 

Seventeen sheets of the map of India and adjacent countries on the scale 
n[ were in band, and fourteen were publislied or under publication. 

Tliirtv-scven sheets of prorinci.al maps, on tlie scale of 16 or 32 miles to 
tiie inch, i-.av-i been in progress during the ye.ar, of which si.x were now publica 
tions and three new editions. Of the total seven were published or under 
y»uIiUcaliG:i. 
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Sixty-one district innps on the quarter inch to the mile scnie were bronchi 
up to d.ite or completed, of niiicli twenty-one were published, and twenty-one .me 
under public.ntion. Ten of the above are new publications, and five new* editions. 

Tiie targe total of two hundred and eighty-six Standard Sheets on the 
l-inch scale have been in hand during tlic year, of which one hundred and forty- 
one have been published, and sixty have gone to press for publication. Of the 
above thirty-one are new publications, and thirty -two are new editions. Seventy- 
nine of these sheets were of Central India .and Rajputana, thirty-four of Bomb.ay, 
forty-six of Burma, twenty-nine ol Madras, forty-four of the Nonh-Wrst Trans- 
Frontier and sixteen r f Bengal. 

Four of the Burma Degree sheets on the quarter-inch scale were in h.and 
during the year and all were sent to press for publication. 

Twenty-six Administration Report maps on the scale of eight miles to the 
inch were in hand during the year, of which twelve were pubhslied, four are 
under publication, and ten are in hand. 

Twenty-three Inde."; maps were in progress. Of these, eleren were brought 
up to date and published, seven were completed and published for the Survey 
Committee, and the remainder are either under publication or in hand. 

A total of one hundred and thirteen sheets of large scale plans of cities 
and Cantonments have been dealt with, of which sixty-three were publ'shed, 
twelve are under publication, twenty-six have been brought up to date for publi- 
cation, and twelve are m hand. Some thirty miscellaneous maps h.ive also been 
dealt witii, whilst two tri.angulation chans have been publislied, .and nineteen 
are under publication. 

As usual the demands for extr.a-dcpnrtmenta! wrrk in this Section Iiavo 
been very heavy, entailing the pcrm.ancnt loss throughout the year of the 
services of a considerable number of shilled draftsmen who might, could this work 
have been carried out elsewhere, have been employed on purely departmental 
work. The arrears mentioned in paragraph 44 ol last year’s report liave, if atiy- 
thing, increased, and there seems to he no possibility now ol copmg with them. 

The Postal maps have constituted a heavy item of the extra-dcp.irtmcnl.al 
work, as those of no less than six provinces, involving an aggregate of one 
hundred and ten sheets have been dealt with. The Postal map of Bengal has 
been published, and those of the Central Provinces and United Provinces are 
under publication. 

70. The “ Examining Section ” has passed 2,352 sheets and has carried out a 
considerable amount of miscellaneous work, such as the supply of geographical 
data to various ofiicials, computation of graticules, notes on orthography of 
names, etc, 

71. In the “ Revenue Section” four hundred and seventy-three sheets have 
been dealt with, of which one hundred and thirty-eight are new public.itions. 
Sixty-three are new editions, and one hundred and seventy-seven are reprints. 
Ninety-five plans and tracings of villages have been supplied to Local Govern- 
ments. The 13S new publications were all received from Drawing Offices else- 
wliere or from the field parties. Those were cursorily examined and sent to press. 

The preparation of one inchxStandard Sheets of Bengal from old materials, 
mentioned in the second section vd paragraph 46 of last year’s report was stopped 
on the isth of July by order Qt"th'e Sun’cy Committee, and the Provincial 
Officer in charge and the ten draftsmen comprising the "Arrears Section,” as it 
was called, transferred elsewhere. During the year the draftsmen were employ- 
ed they showed considerable improvement in drawing, and completed 34 sheets 
in all. 

All the computations of the Goddvari Detachment’s work, comprising the 
work of two field seasons, were examined in this Section ; and a very considerable 
.amount of typing has been carried out on the original traces of the Survey. 

Two thousand four fuindred and ninety-seven pages of traverse data have 
been copied and examined and supplied to local or district officers, the majority 
of the work falling in Burma. 

The miscellaneous work of this Section has been very heavy throughout 
the year and included the preparation of full statements showing the are.i, 
season, scale .and date of every class of suiwey in each province and district of 
India and Burma from the ye.nr 1S30 to the present date. This statement was 
prepared for the Survey Committee. The. number of appl'^^^'^ns received 
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(roni private individuals for copies oC maps, etc., during the year amounted to 
1,146, in response to which 2,008 authenticated copies were issued, the 
Government fees realized thereon amounting to 81,225-8-0. 

72. In theOlhce Copy Section, the formation of which was noted in the last 
section of paragraph 46 • of last year’s report, a total of 25,352 coloured copies 
of maps were examined and passed. Nine hundred and twenty-six sheets weie 
coloured (or office copies. One thousand eight hundred and seventeen office 
copies on various scales were corrected, and 549 were e.\amined and certified. 

73. Engra-jing Office. — The outturn of work completed by this office is 
much the same as last 3‘ear : — 

Five new quarter sheets of the Atlas of India, Nos. 21 N. W., 25 N. E„ 
36 N. \V., 40 S. E,, and 59 S. E., Punjab 16 miles without hills in four sheets 
and sheets 86 and S7 of fndia and adjacent countries on the one-millionth 
scale have been completed and published, the last two sheets being engraved 
for printing in black and brown. 

The new map of India on the 64-mile scale is in hand, two sheets Nos. 2 
and 3 for outline, and sheet i for the insertion of G, T. points. The duplicate 
n ap on the same scale is having the hills completed on sheets i and 2, Sheet 
4 has been completed in outline and writing, and the hills will now be put in 
hand. The original map has had the railways brought up fo date. The So- 
mile map has been in hand throughout the yearwith corrections to date. The 
corrections to the 96-mile map have been completed. The writing on the new 
skeleton map of India 128 miles has been completed, and corrections have been 
carried out on the map of this scale with hills. Corrections have also been 
carried out on the 192 and 256 mile maps, but all the maps of India must 
now have the boundaries altered on account of the territorial changes in Bengal, 
Assam and Central Provinces, Tho additions and corrections to the Himalayan 
Houle map have been completed, but as the hand-book is being revised, further 
corrections are expected before copies can be priirted. 

The boundaries and district names have been cut on the l-inch = i6 mile 
provincial map of Bengal, and slight corrections carried out on the Central 
India agency map on tho same scale. The map of the Madras Presidency has 
been undergoing final corrections before publication. The maps of Mysore 
(;-inch = i6 miles) have been in hand for correction. The writing on the 
i-inch=:32 mile Punjab is in progress. Thirteen provincial and seventeen dis- 
tfict maps for Administration Reports, and four Index maps have been corrected 
and added to. 

Sheet 2 of the sixteen inch plan of Calcutta is be’mg corrected. Some 
additional names have been cuf upon the 6 " plan of Calcutta, but it has now been 
stopped, as the spelling list supplied by the Municipal Corporation does not 
agree in spelling with the names placed on the streets. The 3" plan of 
Calcutta has been completed in outline and many of the street names, which ate 
unlikely to,be changed, have been cut. 

Twelve new scale plates have been engraved, eleven miscellaneous plates 
cut and added to, and seventeen Heliogravure plates for the Photo.-Litlid. Olfice 
iuive had titles and foot-notes engraved. / 

Seventy-one new quarter sheets of the At]/s of India have had new mate- 
rial cut on them, 107 published quarter atfd full sheets have been brought up 
to date, and 23 quarter plates have been projected or had borders cut. 

The copper plate printing office has worked well throughout the year and 
43 i 4 .SO impressions have been pulled. 

The steel facing section has dealt with 420 pistes, and 46 plates have 
been corrected from the surface by electro deposition. 

74. Phetographte and Lithographic Office . — The total outturn of printed 
copies of maps, plans and diagrams, both for the Survey of India and other 
departments, again shows a slight falling-off as compared with previous year's 
results. Ihe total number of copies printed was 912,349 as against 968, 145 in 
1903-04 or 55,751 copies less. This shortage is largely accounted for by the 
increased outturn of departmenial maps, which with their shorter runs involve 
much more frequent changes of p'ates. These last show an increase on the 
previous year's figures of 23,371 copies. The total number of departmental 
copies printed was 273,901, while of extra-departmental subjects, 579,573 copies 
Were produced. This last is a considerable reduction on the last year’s figures of 
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83,702 copies. Much outside work which was unsuitable for imniedisle photo- 
graphic reproduction was declined, and it is intended to act still more on this 
line in future. It is evident that many who now submit inferior work which 
entails redrawing here, could easily, if so disposed, send in work suitable in 
every way. 

73. In the Type Section there was a considerable increase in the outturn, 
the pulls amounting to no fewer than 2,292,749. 

76. In the Heliogravure Section, while an increased (61) mimher of plates 
was prepared, many fewer prints were required from them, and the number of 
half-tone blocks required was also smaller than in the previous ye.ar, 51 having 
been prepared. 

Experiments have been carried on by Mr. Turner with a view of ascertaining 
if brush shaded hill originals can be satisfactorily reproduced photographically 
and utilized on our maps, and with a considerable measure of success. These 
will be continued, and will be described when a method has been finally deter- 
mined upon. 

The want of efficient European supervision has been much felt during the 
year. The additional Assistants sanctioned, though on their way from England, 
had not arrived at the close of the year. The large increase of colour 

printing, owing to the adoption of colour in our standard sheets, will necessitate 

a large increase of work in the negative section, particularly in its retouching 
branch, and an increase in this establishment is inevitable. A belter class of 
workmen is also required if good results are to be expected, and the services of 
a skilled operator on glass may be necessary to instruct the men in the latest 

methods which apparently ar.e in advance of ours in this particular branch. 

The electric lighting plant for the illumination of the plan hoards in the negative 
section has not yet arrived, hut is expected any day, and its installation should 
much facilitate the work during the short cold weather days and in the rains. 
As the present method of graining plates is far from satisfactory, beth as 
regards outturn and quality, an adaptation of the Block process is proposed. 
By this the ink is removed by turpentine and a caustic potash, bath, and the 
plate is then placed tvith sand in a trough rocked on a b.ill and socket joint, 
glass marbles are then run over the surface of the plate until it is properly 
grained. Plant for working the above is now being prepared at the Mint, and 
is shortly expected. 

77. In the Zinc Printing Branch the following were llie more impon.ant 
departmental publications of the year. 

Eight sheets of the map of India and adjacent countries were published, 
30Q copies of each being printed. The total number of standard sheets dealt 
with in the Negative Section was 375, and of these 181 were published, 14 being 
printed in two colours. The provincial map of Bengal on the scale of r inch = 16 
miles was published and 800 copies were printed, while maps of Simla and 
Jutogh and Aden Cantonment and of the Civil Station and City of Delhi 
and of Secunderabad Cantonment were issued. For the Director of Land 
Records, Gwalior, 7,400 copies on cloth of 60 sheets of the Central India and 
Rajputana Surveys were printed, extra paper copies being at the same lime 
printed off lor stock. Of the. Military- Traffic Map of India on the scale of 
I -inch = So miles in four colourif a further 1,500 copies, involving 6,000 pulls, 
were printed. Other extra-departmental work includes several maps for the 
Foreign Office. The map of India an the scale of i-inch = 32 miles showing 
railways with stations was also published, and 37 di.agraras for the Irrig.ition 
Conference for the Public Works Department of which over 25,050 copies 
were printed. A telegraph chart for the Director of Indian Telegraphs was 
issued, as also nine districts maps for the Assam Gazetteer, and a map of N.igpur 
City and Civil Station for the Executive Engineer, and 37 sheets of Pakokku 
Town- Survey for that Municipality. 

78. In the Litho. Section, the most important work has been that On the 
stones of the new map of India on the scale of i-inch =32 miles. Corrections 
have been made to all the outline stones and proofs supplied, and these have 
been again received with what it is hoped may be final corrections. The work 
on the hill stones has progressed as opportunity offered throughout the year. 
Sheet I is approaching completion, and when this and a little work required on 
sheet 6 is finished, all the stones will be ready, and it is hoped the map may 



be issiiec! during tlie ensuing year. Tile provincial maps of Bengal on tlie 
£c.i!e of i-inch = t 6 miles and i-inch = 32 miles, and of Assam and ihe 
United Province.s on the scale of I-inch =; 16 miles have also been in hind. 
The maps of the Madras and Bombay Presidencies on the scale of i-inch = 32 
miles have also been worked upon. Of district maps 36 have been taken up. 
Proofs of most of these have been submitted for approval, and iS have been 
printed off. For the Bengal Government separate maps of etch of the thirty 
Native States included in the province are being prepared on stone from copper 
plate transfers, and these are rapidly approaching completion. For the Foreign 
Office 36 maps have been drawn during the year, of which 30 have been printed 
oF. Two Telegraph maps of India on ihescale of i-inch = 32 miles in dsheets, 
and of i-inch=64 miles, have been worked on and printed off. The map of India 
on ihe scale of- 1 inch = 80 miles showing railways, present and proposed, was 
corrected up to June 1904 and printed off, as was also the Railway Systems map 
in nine colours on the same scale. Copies of the military map of India and of the 
railway and canal map, both on the scale of i-inch = 32 miles and involving 
much colour printing, have also been supplied during the year. Among other 
maps four maps for the Director General of Remounts have been in hand as 
opportunity offered, final corrections with press order having been received. 
Five maps for Dr. Grierson's Linguistic Survey have also been dealt with, and of 
those four have been completed while the remaining one is in proof. 

79. The Lithographic Printing machine, the arrival of tvhich was noted in 
last year’s report, has been working throughout most of the year, but consider- 
able trouble has been experienced with it. The remainder of the machinery has 
given little trouble. The change of motive power from steam to electricity still 
proves an unqualified success. A larger number of experienced pressmen 
for these expensive machines is however needed, and the marvel is that break- 
downs are not more frequent, bearing in mind the staff at present employed on 
most of them. All over the office a better class of man is required. Wages 
which would obtain good men twenty years ago will not secure them now. 
At the same time really good work will never be obtained from ary staff until 
the officer in charge his greater powers to regulate the pay and promotion of 
his men. 

80. M<7p Record and Issue Office. — Ninety-five thousand three hundred and 
eighty-seven sheets of an aggregate value of R 1,08,480 wore issued during the 
year, an increase of 8,898 in number and of R 4,380 in value on last year's 
figures. Of this total a sum of R 13,516 was realized from private sales. The 
clerical work in connection with this office still continues very heavy, though 
there is a slight decrease on last year’s figures. 

Thj number of new maps received for publication was 12S, whilst 793 were 
published, of which 296 were reprints. The number of original maps, volumes 
of records, etc., issued from store to other departments amounted to 5,83 1 of 
which 4,936 were received hack again. 

The transferring tf the original Cadastral sheets from this office to various 
head-quarters of Local Governments or districts has been carried on steadily 
throughout the year. Those of it districts in the United Provinces of Agra 
and Oudh, of 10 districts in Bengal, of 3 districts in Assam and cf one district 
in Burma, making a total of 44,861 sheets wert? duly despatched ; 563 volumes 
of Field Area Statements were also despatched to various centres. This work 
is now practically finished as only 26 volumes of Cadastral maps and 182 
volumes of Field Area Statements of Distiict Gorakhpur remain to be 
despatched to complete the transfer of these records. 

The rack accommodation at Debra for the storage of Forest maps has not 
yet been completed, .and in consequence the transfer of the large scale Forest 
maps and the opening out and ro-storage of the special maps have had to be held 
in abeyance. 

Tlie work of revising the catalogues has also had to be suspended, owing 
to the presence of the Survey Committee at Head-Quarters, which threw much 
additional work on the staff', etc. 

Si. Two extra clerks o,i a salary of R60 per mensem were appointed to the 
Map Record Office during the j'car. •With this small addition to the staff and 
the temporary re-employment of the late Head Clerk of this office who had 
ttlirtd in July 1904, .a beginning has been made of a much needed overhauling, 
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re-arranging and re-classifying of the records and fair, maps. For many years 
thaps have been pouring into the office, many of them in a most fragmentary 
condition and owing to this accumulation and the hitherto imperfect manner of 
registration, it has not for a long time past been found possible either to 
accommodate the incoming new maps in their proper rachs, or to keep pace 
with the growing needs of the Department. New registers have therefore been 
opened out in proper classified order, and the registration of the standard 
sheets comprising in all some S,ooo maps has been got through during the ye.ar. 
The re-arrangement of these by provinces will be undertaken as soon as space 
has been provided by the removal of other sheets. The work of overhauling the 
miscellaneous maps, plans and charts, general reports, computation volumes, angle 
books, etc., is being steadily proceeded with and it is hoped that before very long 
all obsolete maps and plans will have been weeded out and re-rcgistcrcd, and all 
those that are current, listed and made easily accessible when required.) 

82. Mathematical Insirnment Office . — During the year under report, r.r., 
from ist April 1904 to 31st March 1905, the large demands which were made on 
this office in the preceding year have been maintained. For each of the last 
three years the value of instruments, etc., issued was R3, 10,348, ^3,64,646 and 
R3, 54,005 respectively, and the value of repairs to instruments received for that 
purpose and returned in a serviceable condition was R32,a42, R37,449 .and 
840,069 respectively. The v.alue of instruments received from Government 
officers when "no longer required" during each of the last three years was 
R64,998, 874,066 and R8s,994 respectively. 

The book value of the stock in the serviceable store in hand at the end 
of each of the last three years was 84,72,065, 83,85,145 and 83,92,653 respec- 
tively. As this office receives no estimates from Government officers as to the 
probable number or class of instruments that they will require, it is impossible to 
keep this figure low and at the same time to comply satisfactorily with all the 
demands that are made. The privilege of being able to submit emergent 
indents on the Director General of Stores in addition to the annual indent has 
proved advantageous and since its introduction the value of the stock in hand 
has been greatly reduced. 

The book-value of the slock in the repairable store at the end of each 
of the three last years was 81,80,999, 81,64,474 and 81,46,734 respectively. 
This stock mainly consists of obsolete instruments of historic value and of 
instruments for which there is only a very occasional demand ; the latter are 
consequently not worth repairing until an actual indent is received when they 
avc at once sent to the workshop, made serviceable and issued. Practically no 
instrument for which there is likely to be a demand remains in the repairable 
store for any length of time. 

The " profit and loss statement” (or the workshop shows a profit. The 
number of men and boys employed at the end of each of the last three years 
was 255,320 and 352 respective!)-. The extension of the piecework system 
continues to give beneficial results and the value of the total work done in the 
workshop during each of the last three years was 81,25.722, 81,50,567 and 
81,58,958 respectively. 

The value of instruments, etc., manufactured in the workshop for the 
serviceable store during each of the last three years was 847,729, 857,095 and 
864,188 respectively; this contiriJCd increase represents a material Ea\'ing to 
Government, as the issue price of these instrumenis has been considerahly 
decreased. The value of instruments, etc., purchased locally for the serviceable 
store during each of the last three years was 813,329, 811,641 and 814,405 
respectively. 

S3, The value of instruments, material, etc., obtained from England through 
the Director General of Stores during each of the last three years was 81,01,594, 
81,46,509 and 81,91,113 respectively. These amounts must conrinue to rise, 
as there is no signs of the demand for instruments, etc., decreasing, and there is 
at the present time practically no reserve stock in the repairable store to lail 
back on. 

BRANCH OFFICES, DEHRA. 

84. Trigonometrical Surveys . — The superintendence of the Trigonometri- 
cal Branch was in the hands of Lieut.-Colonel S. G. Burrard, R.E., F.R.S., during 
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the year !904-o5. Mr. J. EccleS, M.A., was in charge of the technical offices up' 
to the 2nd May igoj. Colonel Burrard, R.E., then held charge of this section 
till relieved by Lieut. C. M. Browne, D.S.O., R.E., on the 24th May 1905.' 

Messrs. W. M. Kelly and J. H. Nichol, Extra Assistant Superintendents, 
joined on 24th March and ist May 1905 respectively. Ten Sub-Assistant 
Superintendents went through a course of training during the year. 

The Computing section supplied manuscript data to 63 officers from the 
original records. Meteorological observations were taken as usual. 

The following computations were carried out : — 

(o) The Darjeeling revisionary triangulation including the snowpeaks 
observed by Messrs. Barckley and Pocock. The results are 
required for incorporation in the Synoptical Volume of N. E. 
Longitudinal series. 

(4) The compilation of the N. E. Longitudinal series, Synoptical Volume 
was begun. 

(c) The revision of certain tables of the 4th edition of the Auxiliary 
Tables was finished. 

((f) The reduction of Lieut. Thomas’s work in Tehri-Garhwdl, and of 
Major Ryder’s and Captain Wood’s work with the Tibet Mission 
was completed. 

(<) A provisional adjustment of the trlangulatlon of the Burma Coast, 
Mandalay Meridional and Manipur Longitudinal series was made 
for Professor Helmert. 

(/) A symbolical solution of equations for simultaneous reduction of 
spirit levelled heights was carried as far as the equations 
between indeterminate factors. 

(g) Computations in cxmncction with the deflection of the plumb line and 
many other computations of astronomical latitudes were done for 
incorporation in the G. T. Survey, Volume XVIll. 

(/() One observed azimuth was computecf and three others checked. 

The revised pamphlet of rainfall has been printed, and large portions of 
Volume XVlIl and of the 4th edition of Auxiliary Tables have been passed 
through the press. 

In addition ,to those of .this office proofs sent by the Calcutta Office were 
also compared and examined. _ . . 

The necessary professional aid in connection with the protection of G. T. S. 
stations has been rendered by the Computing Section to the office of the 
Superintendent, Trigonometrical, Surveys, 710 stations were repaired by district 
officers at a cost of R3,g33. 

An investigation was made by the Superintendent, Trigonometrical Surveys, 
of the azimuthal errors generated in the Principal Triangulation. Por-this pur- 
pose La Place's equation was formed at each of the Longitude Stations. 

In the Drawing Section eighteen Tibet maps, one magnetic, one astrono- 
mical, five triangulation charts and one level sheet of Punjab were compiled 
and sent to press. Two sheets of India and Adjacent Countries, on the scale 
of 1 to 1,000,000, numbers 62 and 70 and 4 level sheets are nearly ready for 
press. _ 

Fifteen level sheets, eleven frontier malS, several diagrams for the Super- 
intendent, Trigonometrical Surveys, and other maps are in hand. 2,746 maps 
were coloured. _ . . 

Good progress was shewn in the work of the Photo.-Zinco. Section, 1,099 
maps and diagrams being photographed against 864 and 85,066 pulls taken as 
against 57,464 in the previous year. The photo-helio section carried oh its work 
as usual. 

85. Forest Surveys . — The offices of the Forest Survey Branch were 
under the superintendence of the Superintendent, Forest Surveys, and .were 
employed as usual on correspondence and Accounts, Computations, Area 
statements, the mapping of field surveys, the compilation of special Working 
Plans and other maps, the distribution of published maps and the upkeep of the 
Map Records of the Forest Department.' 

During the year 480 maps were sent' to press and ' 497 were published at 
Calcutta, Debra Don and Poona. 
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Fifteen thousand six hundred and tv.-enty-two printed maps were distributed 
of which 8,476 were cofoured and 3,142 mounted in book form. The work of 
this section of the office has been nearly doubled since the formation of the 
Forest Survey Branch. 

A certain number of copies of each map published are now printed on cloth 
and these cloth maps have proved serviceable and convenient for use in the 
field. 

During the year a sum of R409 was realised by the sale of maps, but the 
demand for Forest Survey maps by the general public is not a large one. 

Among special maps compiled in this office were two of India on the scale 
of 48 miles i inch, one showing all forests under Government control, and 
the other the progress of Forest Surveys and Working Plans. 

LOCAL DRAWING OFFICES. 

86. These continued the compilation of topographical maps at the following 
localities ; — 

87. Norih-Wesi Frontier Draming Office, Mutsoorcc. — The main work of 

this office during the 

. year h,as consisted in 
' the fair mapping of ig 
(rciiwa). standard sheets of the 
^ North-West Trans- 

Frontier series and the 
South-West Asia series on the scale of J.inch = t mile. Of these, 4 sheets 
have been submitted for publication and g for the preparation of cyanotype 
proofs, which will be sent to the military authorities for the classification of 
roads, and 6 arc still in hand. 

One sheet of the Northern Trans-Frontier series on the scale of ^-inches 1 
mile has also been prepared and submitted for publication. Good progress 
has been made with the “ Map of India and Adjacent Countries,” scale , 

Four of the five .sheets of this map which were begun last year have 'been 
completed, the fifth is in h.and, and work has been commenced on a sixth. The 
map of Turkestan, scale i-inch = 32 miles, has been projected, and work is in 
progress on the two Northern sheets. 

The miscellaneous work has included the entry of Major Wanliss’ route 
surveys in 7 of the ^-inch sheets and 3 of the J-inch sheets of the North-West 
Trans-Frontier series, other additions and corrections to 4 of the ^-inch sheets 
of the same series, and the colouring and examination of a large number of 
maps, index charts, etc. 

The total cost of the office during the year has been R23,38o-6-4. 

88. Bangalore Dra-ssing Office. — ^The compilation of the degree sheet maps 
of Burma from the l-incb standard maps of the topographical parties was con- 
tinued. Sheets Nos. eg and 42 were completed and submitted to head-quarters 
for publication Sheets 31, 54 and 67 will be completed before the end of 
igo5 and sheets 30 and 68, for which complete materials are available, are in hand. 
Sheets 27 and eS have also been <rpmmcnced, but materials are not available 
at present to quite complete them. Full materials will be available next season 
for the preparation of sheets t6 and 28. 

In addition to the above, four i-inch standard sheets of Burma arc being 
rc-dr.awn in the new form for publication in 4 colours, Nos. 242-E., 243-E., 244-E. 
and ig5-W. and sheet 339 has been re-drawn in the old form for publication 
in 2 colours. A special map in 3 sheets has been prepared on the i-inch scale of 
the road from Bhamo to Tengvueh and additions have been made to sheets 22 S.-E, 
and 03 N.-E. of the Northdiast Trans-Frontier series on the J-inch scale. The 
special map of the Burma-China Boundary Commission, southern parly, pjbfished 
in igoo h.as also been brought up to date. 

Sg. Local drawing olfices at the following centres, carried on as usual 
the compilation ot i-inch standard maps from cadnstrai surveys, i. e., one at 
Naini Tal in the United Provinces, one in Bengal at Calcutta and a third in 
Assam at Sliillong. The work done by these offices is contained in part 11 of this 
report. 


Ptnonutl, 

Mr. U. R. Dickinson, Extra Assistant Superintendent, 
in charpe. 

^!r. W. J. Cornelius, Jatc Extra Deputy Superintendent 
^Ir, F. E. Wardc, Sub-Asihtunt Supcnntcndonl, 1st gra 
1 Surveyor, 13 draftsmen, i nritcr, etc. 
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PART 1. 


ESTABLISHMEiVT. 

During the year, the Department lost the senrices cf two of its most valuable 
officers by the superannuation of Colonel J, R. Hobday, I.A., and the retirement 
of Colonel R. A. Wahab, C.B., C.JiI.G., C.I.E., R.E., on account of ill-health, 

Colonel Hobday was the last Imperial officer appointed to the Department 
before the amalgamation of the three branches in 1S7S. Having served with 
the 2 — 25th King’s Own Borderers and the gSth Regiment, Bengal Infantry, he 
was appointed to the Survey of India on the nth September 1874 and was 
attached to Central India Sun-ey as Assistant Superintendent until 1S7S when he 
proceeded on furlough. He was recalled in December of that year for service in 
Afghdnistdn and was attached to the Kandahdr Column as Survey Officer, In 
December 1870 he was invalided and on rejoining in April 1S81 he was attached 
to the Gujardt Survey under Colonel Haig. In November 1883,. he organized 
and took charge of a party for the sur\'ey of the Andaman Islands, on the com- 
pletion of -which he was placed in charge of the Survey detachments attached to 
the Upper Burma Field Force and conducted the Survey operations with great 
skill and energy under exceptionally difficult circumstances and was specially 
commended for the excellent services he rendered to the Intelligence Branch of 
the Quarter Master General’s Department and these were signalised by his 
appointment to a Brevet Majority. From 1891 to 1897 he was employed on 
survey work in the Bombay Presidency and worked up his party to a high state 
of proficiency. He was transferred in February 1897 to the Head-Quarters 
Office, Calcutta, as Assistant Surveyor General and subsequently officiated as 
Deputy Surveyor General from 19th April to 9th November of that year, and 
from 37th May to 3rd September 1898 when he was confirmed in that appoint- 
ment. -He also officiated as Surveyor General from 9th November 1904 to 3rd 
May 1905. 

For his services in the field he received the Afghdn and the Burma medals, 
he was mentioned in despatches and received a Brevet Majority. 

Colonel Hobday was an excellent officer, few men have the thorough know- 
ledge of practical surveying and power of executing surveys of all classes more 
highly developed in them than he had. He was an accomplished draftsman and 
of an enthusiastic temperament which communicated itself to his assistants and 
did much to keep them going under most trying circumstances, especially during 
the period immediately following the annexation of Upper Burma when an 
encouraging strong personality was necessary to keep the men at work. 

Colonel Wahab joined the Department on 8th January 1883. Except for 
short periods when he -was attached to a cadastral party and the Head-Quarters 
Office, Calcutta, he was employed on frontier surveys throughout his service; 
He served during the first Afghdo War from January to June 1879 as Assistant 
Field Engineer and Adjutant, Royal Engineers, Peshdivar Valley Field Force, 
and during the second campaign from October 1879 to August 1880 as Assist- 
ant Field Engineer. He was attached to the expedition against 'Mahsud 
Waziris during April and May 1S81 as Assistant Field Engineer and in charge 
R. E. Park. During 1883-84 he accompanied Sir R. Sandeman’s Mission to 
Khasan and Panjgur ; in 1S84 he was with the Zhob Valley Expedition as 
Survey Officer. In 1S8S he was attached to the HazSra Field Force ; in 1891 he 
served as Survey Officer with the Miranzdi and Hazdra Field Forces; in ■ 
1892 he was with the Isazdi Field Force. During 1S97-98 he was employed 
with the Tirah Expeditionary Force, where he was latterly Chief Survey Officer. 
From December 1901 to June 1904 he served as British Commissioner with the 
Aden Boundary Delimitation Commission. 

Colonel Wahab was appointed Deputy Surveyor General from 16th July, 
but owing to ill-health he could not come out to take up the appointment. He 
tvas an enthusiastic and accomplished surveyor; his services on the North-West 
Frontier are quite exceptional and his retirement is a serious loss to the Depart- 
mental the present time. For his services prior to igot he received the Afghdn 
medal and both the Frontjer medals with clasps and the Companionship of the 
Indian Empire, while his work in connection with the Aden boundary delimitation 
has been rewarded by his being gazetted a C.B. and C.M.G. 

The following were appointed during the year: Lieutenant M. N. Mac- 
Leod, R.E., and Lieutenant F. F. Hunter, LA. 
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go. In the ProvincUl Ser\*ice the Department has lost the services of 
seven officers during the year by the retirement of Messrs. C. H. Me A’Fce, 
J. McHatton, J. Bond, T. H. Dunne and S. O. Madras, by the death of Mr, 
E. F. Berkeley and by the resignation of Mr. H. I. Rice. 

gr. Six additional appointments in the Imperial service and twenty in Ike 
Provincial service have been sanctioned, the latter to be filled up in two years. 

ge. During the year under report an cx-ofiiccr of the Department, Colonel 
J. Waterhouse, I.A,, was deputed as a representative of the British Govern- 
ment at the St. Louis Exhibition and he has contributed a very valuable 
report on matters affecting surveys which will have been published under the 
orders of the Government of India before this report sees daylight. 




PART II. 


THE OPERATIONS OF FIELD PARTIES. 


TOPOGZ?APHICAL SURVEYS, 


CENTRAL PROVINCES. 
No. I Party. 


93. The operations wore in continuation of those of former seasons, and 
Ptrmitfl. consisted of a .supple- 

c.-.pwin A. H. B. Uumc, R.E., DtpJty Suprrinicnden). iri 3 emdr, rncntary tOpDgr,lphlCal 
in cbnrRC, except while on examination leave, from 4ih December 1(^34 to survcv of inans COm- 
lElh March I 5 <i 5 - _»* ,t ‘7 / 

Jvir. \V, M. Kclly» KxlrA Assliiant Supcrlnuntlenl, istprade, in charge, pi»t.‘d on liIC SCdiC 01 2 
from .(til December 10041a isih M.irch tpos- Inches to a milo from 

Mr. B, M. Dernll, Suh-AesulnnlSupetinlcnitcnl, I5l erode. 

Ikb.oluddin, K. S., Sub- AssistonI Supermtendent, Jit grade- caoasirai surtejs C\C* 

Mr. p. C. Glass, Sub-Aseirlant Superintendent, 3rd grade. CUtcd by local agency 

37 Surveyors, compulcrs, drafumcn. etc. and based on traversing 

carried out by the Survey of fndia. No triangulation was done. The cadastr.al 
maps were reduced by pantagraph and the details which were entered on the 
plane-table sections in blue were examined and supplemented where necessary. 
The area thus surveyed during the season is 2,719 square miles and consists 
of the Central Provinces portions of sheets 29, 30, 47, 48, 61, 6s, Sf and 82, the 
Central India portion of sheet 83 and the whole of sheets 64 and 65. 


94. Field work commenced on the 24th October 1904 and closed during 
the early part of May. The field season was generally a healthy one. The 
country in sheets 29 and 30 was for the most part flat and open, with a good 
deal of land that has gone out of cultivation and is now covered with grass. The 
ground in the rest of the sheets was generally hilly and covered in places with 
forest or scrub jungle. The valley of the Nerbudda river in sheet 48 is 
well cultivated, but the immediate vicinity of the river is cut up by ravines 
covered with short thorny jungle which impeded progress considerably. The 
average daily outlum per man was o’6 square mile, and the cost rate Ri2'8 
per square mile, which is slightly higher than that of hast season owing to the 
scattered nature of the work and to the time spent by the surveyors in examining 
the Forest Survey maps as explained below. 

95. An area of S6G square miles of reseired forests falls into the sheets 
that'were surv'Cyed this season and is not included in the above outturn. These 
forests had been surveyed in recent years by the Forest Department on the scale 
of 4 inches to a mile, and the maps were reduced by photography to the 2-inch 
scale, and the details entered on the plane-table sections. These details were 
in some instances examined to a certain extent by the surveyors who did 
the survey of the adjoining tracts, and in others were tested by the supervising 
staff, and the work generally fouqjl correct, but a thorough examination of the 
larger forests was not made. 

96. The traversing of forest excisions and scattered villages was continued 
as called for by the loc.al authorities, and 25 plots were traversed enclosing 
an area of 32 square miles in the ChSnda and Hoshangabad districts, 

97. The mapping of stand.ird sheets on the 2-inch scale for publication 
on the scale of i-inch to a mile has been completedas far as possible, but owing 
to various alterations that were introduced after the close of field work in tlie 


form and graticule of the standard maps, in accordance with the recommenda- 
tions of the Survey Committee, most of the sheets surveyed this season require 
additional work in the field ; consequently it was only possible to submit to head- 
quarters for publication 2 sheets of the present season's work which are both 
in the new form. Nos. 64W and 65W. All l-inch standard maps will in future 
be publisbcd in 4 colours, in the form of 15-minute squares, the graticule being 
brought into accordance with the latest vtduc of the longitude of Madras. 
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gS. Seven sheets, Nos. 43,44, 46, 105, J09, 128, and 129, which were 
only partially surveyed last season, as topographical maps of portions of them 
were already in existence, have been completed this season by office revision 
of the old work and will be published as preliminary editions. The system of 
office revision which was described in para. 165 (2) of the report for 1902-03 
was strongly condemned by. the Committee and has been found to be extremely 
unsatisfactory in practice. It has therefore been discontinued, atid in future any 
old topographical work falling into sheets under survey will be thoroughly revised 
in the field or re-surveyed. 

99. In addition to the standard sheets, a map of Jubbulpore district has 
been prepared on the scale of a an inch to a mile for publication on half the 
scale in 2 colours. The preparation of district maps will now be discontinued 
and degree sheet maps will be prepared instead, as soon as sufficient reliable 
material is available, 

100. Combined triangulation and traverse charts are being prepared b)' this 
party on the 1 -inch scale for publication on the ^-inch scale. As such charts 
have not been prepared hitherto, one sheet only was completed and submitted as 
a specimen for the approval of the Surveyor General. 

101. The programme for next season consists of the supplementary survey 
on the 2-inch scale of cadastral and forest maps in sheets 6S and 67, and in the 
United Provinces portions of sheets 43 and 44, while a re-survey will be made of 
the portions of sheets 2g, 30, 31, 32, 46, 47, 48, 61, and 62 which are exterior to 
the Central Provinces. The composition of the party has, however, undergone 
considerable changes and a large number of men have been attached to it for 
training with a view to eventual employment in the frontier parties and it is 
possible this large programme will not be completed. 

102. The party was inspected by the Surveyor Genera! during the recess 
and during both the field and recess seasons by the Deputy Surveyor General. 


BERAR. 


No. 2 Party. 


CaptnJn E. T. Rich, R.E., Olficiatmg Deputy Superinlendcnt> 
2nd grade, in charge to toth September 1905. 

Mr. C. F. Erslctnc, OfTiciating Superintcadent» 2nd grade, in 
charge from nth September IQ05. 

Lieutenant H. S. May, R.E., Ofhci.nting Assistant Superin- 
tendent, ist grade. 

Lieutenant M. N. AfacLcod, R.E.i Assistant Superintendent, 
2nd gr.nde. 

Mr. \V. A. Fielding (retired .nnd temporarily rc-engaged). Assist- 
ant Instructor and 5 Sub-Assistant Superintendents on probation* 
I computer and i clerk. 


103. The party was newly formed this season for the further training o 

Periomel, junior officers of the Imperial 

and Provincial services after 
they have undergone preli- 
minary training at the 
Dehra and Bangalore train- 
ing schools. A topographi- 
cal survey of Berar on the 
scale of 2 inches to the 
mile based on triangulation 
will be carried out at the 
same time. Progress will he necessarily slow, the chief object aimed at being 
the training of the officers in correct methods and accurate work. Although 
the number now assigned to this party wa? formerly borne by the double party 
employed on cadastral surveys in the United Provinces, there was no transfer 
of establishment or records. 

104. Field work commenced on the 1st October 1904. The triangulation 
included a minor series emanating from the side Pilkher P. S. — Kopdi H. S, 
of the Great Arc meridional series of the Great Trigonometrical survey which, 
running westwards through sheets 297, 290, 284 and 279, will eventually 
close on the Khdnpisura meridional series. The distance is about lao miles, 
of which about 70 were covered by this season’s work. The area triangulated 
during the season is i,6go square miles and comprises the whole of sheet 42 
and portions of sheets 294, 295, 296 and 302. The whole area required very 
careful preliminary reconnaissance, as it was devoid of prominent features 
everywhere, while in places it was fiat and thickly wooded and the triangulation 
was carried out with _ considerable difficulty. The average number of square 
miles to each point trigonometrically fixed Is 3‘6, 
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105. The detail survey’ of one sheet only, Ko. 40, was completed, the 
area surveyed being 483 square miles. The greater portion of this sheet lies 
in the Wardhn district, in which were some reserved forest? which had previoi sly 
been surveyed by the Forest Department on the 4-inch scale covering an area 
of about 72 square miles. Similar forests occur in the Derar portion, but they 
had not been'surveyed previously and have now been done on the 2-inch scale 
by this party at the request of the Forest Department. Field work ceased 
on the 301(1 April 1905. The average monthly outturn of plane-tabling per 
man was 19'3 square miles and the average per working day o'/. The country 
surveyed consisted of the level bed of the Wardha river, which is open and 
cultivated, with groups of trees dotted about, and flanked on both sides by 
low bare hills rising to a height of 200 to 400 feet, and presented no difiiculty 
to the survey which was carried out entirely by interpolation. 

to6. The party was inspected by the Deputy Surveyor General during 
both the field and recess seasons. Neither the mapping nor computations were 
completed during the recess owing to the urgent demand for omcers in oiher 
parties which necessitated the transfer of one Imperial and two of the 
Provincial officers at the commencement of the recess. In addition to the 
standard mapping a combined triangulalion and traverse chart was prepared of 
sheet 40 on the i-inch scale for reduction to half. 

107. Next season the triangulation of sheets 294, 29S and 296 will be 
completed and that of sheets 28 and 39 taken up. The secondary series 
commenced this season will also be completed and sheets 41 and 295 will be 
surveyed in detail, including all reserved forests which have not already been 
surveyed, while the maps of those that have, will be tested and supplemented 
to meet the requirements of the Forest Department. 


LOWER BURMA. 


No. 3 Party. 


108. The work of this party consists of a topographical survey on the 

scale of i.inch=t mile 

Mr. E. F. Eitchneld, Deputy Superintendent, 1st Rr.idc, in ch.imr. ^triangu atiqn, 

Mr. W. M. Gornnn, Etttrn Assistant Superintendent, 6th gmde. 
hir. 1. 0'll. Donachey, ,. „ „ 

Mr. t. Cl.nudhis, Sub.Assislant Superintendent, 1st grade. 

Munshi Asmntull.n Khan, ,, and „ 

Mr. H. D. W. Stotcsbiny, „ 3rd „ 

iB Surs'ryors, Ocompiiters, draftsmen, etc. 


turn and cost rates are as follows : — 


combined with a supple- 
ment.iry topograpliical 
survey of such areas as 
have been surveyed cadas- 
trally. The season’s out- 


Triangulatinn 

New detail survey , 

Supplementary survey 


Square miles 
, l,3tS 

. 2 ,o 7S 


R 

2.p9 per square mile. 
23'9 i» ir »' 

l£'0 >1 11 n 


The triangulalion was confined to a narrow strip of country on tlie eastern 
margins of sheets 302 to 307 an^ the adjoining portion of sheet 351, as the 
greater part of these sheets has been surveyed cadastrally and will come under 
supplementary survey. The number of square miles to each point trigoiio- 
metrically fixed is 9. The traversing of the cadastral survey w.-ts connected 
with the present triangulalion which was also supplemented by 53 linear miles of 
simple traversing, giving 498 extra points of which the heights of 43 1 were 
determined. 

tog. The sheets that came under detail and supplementary surrey are the 
whole of 2 98. 299 and 300 and portions of 251 and 252, the two latter of 
which had been partially suivcyed topographically on the scale of 4 inches to 
the mile in 1903 to 1905 by the Forest Survey Branch. The supplementar)' 
suivcy was done on " tracing prints ” prepared by pasting bankpost paper over 
printed copies of the maps compiled from the cadastral surrey, a convenient and 
expeditious method when the area for supplementary survey is extensive and the 
suivey is done on the same scale as the maps, as the labour of tracing the details 
on to the plane-table sections is avoided. 
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1 10. The field season vas slightly curtailed this year on account of the 
arrears of mapping still remaining. The recess office at Bangalore closed on 
the 1 6th November 1904 and re-opened on the nth May 1905 but the time 
actually occupied on field work was barely 4J months. The number of sur- 
veyors was 19 and ihe average outturn per man per working day was I's square 
mile of new detail survey and 2'o of supplementary. The average number of 
plane-table fixings per square mile was 4'tS for new survey and 3 5-8 for supple- 
mentary. In sheets 251 and 252 a vertical interval of 50 feet was employed for 
the contouring but elsewhere the interval was extended to lop feet. 

- lit. The Paunglaung range of hills, the eastern watershed of the Sitlang 
river, runs right through the season’s work and forms a distinct dividing line 
between two widely differing varieties of ground. The western slopes are 
covered with a dense growth of bamboo and intersected with innumerable water- 
courses necessitating a good deal of clearing and the constant use of llie chain. 
On the eastern side, plane-tabling was comparatively easy as the hills are 
bold and bare-topped though the lower slopes and valleys are well wooded. 
The health of the party during the field season was on the whole good. The 
hills are infested with a small fly that possesses a peculiarly’ virulent sting and 
gave a good deal of trouble last season and the khalasis were therefore provided 
on this occasion with what are called Jodhpur breeches and spats to protect 
their legs and feet, a precaution which amply repaid the expenditure incurred. 

112. The cost-rate for the triangulation this season is high, owing partly 
to the small area triangulated, but it includes observations made at 3 stations 
for the purpose of connecting the traversing of the cadastral survey with the 
present operations, to which no area can be credited. The rales for new detail 
and supplementary survey differ but little from last season's but are slightly 
higher for which no particular reason can be assigned, 

1 13. A considerable advance has again been made with the arrears map- 
ping and the following 12 sheets were submitted to head-quarters for publication. 
Nos. 75, 76, 113 to 116, 157, 158 and 211 to 214. Two others, 206 and 207, 
were almost completed at the close of the recess and only two, Nos. 204 and 
203 of the old arrears mapping remain unfinished and they are well advanced. 
The maps of the current season’s work are being drawn in the new form, rfl 
minutes square and have all been completed with the exception of 3 sheets, 
298, 299 and 300, of which a strip along the eastern margin remains to be sur- 
veyed owing to the change in graticule which is to be introduced with the new 
form of maps. Two triangulauon charts of degree sheets 18N and 18S were 
submitted for publication and three others, 30N, 30S, and 43N, are in hand. 

1 14. The programme for next season consists of the triangulation of sheets 
347 to 350 And 394, 395 and 397 (which has been substituted with the approval 
of the Government of Burma for the original programme) and the detail survey 
of sheets 30 1 to 306. 

1 1 5. The Survey Committee visited this party during the field season and 
inspected two plane-tablers at work and the Deputy Surveyor General inspected 
it during the recess. 


UPPER BURMA. 

c 

No. 10 Party. 


Pcrsonytcl. 

Cf^plnin C. P. Gunter, R.E., Assistant Superintendent, rst 
pr.ide, in charge to 31st Mny 1905. 

Captain E, T. Rich, R.E,, Assistant Superintendent, ist 
grade?, Ji; ciuirgc from 1st June. 

Mr. R. \VaUer*ScniDr, Uxtra Assistant Supcrmlcndmt, 
3rd grade. 

Mr. P. J. Barrington, Exlrn Assistant Superintendent, 4th 
gr.ndc. 

.Nfr. W. G. jSrbo, Sub^Assistant Supermicndcnt, fst 
grade. 

Mr. C. West, Sub-AsMstnnt Superintendent, end grade. 

Mr. K. M. Kennj, Sub^Assistant Superintendent, and 
gr.idc. 

Munshi ,^h 5 u 1 RaVitn, K.S., Sub-Acfislant Superintend- 
ent. 3rd rr.id.?. 

31 Srfvoyor*. 


116. The party is employed in 
the same way as No. 3, but this 
season the work was all supple- 
mentary survey. One native 
Provincial officer and 3 Surveyors 
were employed during pait of the 
season on rc-connai.ssance surveys 
in connection with two separate 
expeditions despatched, one to 
determine tlie Bunna-China 
boundary and the other to mark 
it out where it had already been 
determined. 
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117. Tlie programme v.aj completed and the outturn and cost-rates cf the 
ordinary work of the party for the season are as follows : — 

Ouiturr. Cc'lTMCt. 

Triangulalion . . S.juarc mile? 3i9i2 6’9 f^carc mKc. 

Supplementary survey „ „ 3*9 mO ,, i6’f) „ ,, 

The trlangulalion occupied three Provincii] ofilcers for .in ^vcr.ice oi 5 
months cnch and one Sub-Suiveyor for 3. It covered the whole of sIjccIs 71 to 
74 and 106 and portions of 104, 105 and 107. The greater pan of sheets 71 10 
74, representing about half the area triangulated, was mountainous and wooded, 
necussilaiing a good de.il of clearing but not otherwise dlfHcuU. 'ihere'itwas 
open and easy ground where cadastral operations were in progress or had just 
been completed, with low bare lulls rising here and thcr.e in detached group?. 

1 18. The detail survey embr«aced the whole of sheets 148 to 150, icC and 
197 and the western lialves of 194, 24c, C43 and 244. The average number 
of plane-table fixings was 7 per square mile. The plane-table sections of 5 
sheets were prepared for supplementary survey by entering on them in blue the 
details tr.iccd from the t-inch standard maps which had been compiled from the 
cadastral survey, while "tracing prints," as described at paragraph 109 of this 
report, were used for the res*., h'ield work was actually in progress for close 
on six months, and the party was away, from recess quarters from the 19th 
October 1904 to the 5th of May !905. The number of planc-tablers? was 22 and 
the average outturn of supplementary survey per man per working day was f4S 
square mile. 

i ig. The cost-rates are considerably lower than those of last season when 
the work nearly all consisted of supplementary survey also. This is due to tlic 
easier nature of the country surveyed this year and the larger outturn and also 
to the fact that no distinction was made this season between wet and dry 
cultivation. 

120. For various reasons, among which may be mentioned the unfinished 
slate of Mr. Walsh’s triangulation last season when he fell ill, the computations 
have fallen into arrears. Triangulalion charts of degree sheets 27S ar^d aSN 
were submitted for publication, and those portions of sheets 40S and 4iN which 
had been triangulated by this party were drawn and ilje charts handed over to 
No. li Party for completion. Charts of sheets 16N, 16S and eSS arc in hand. 
The standard maps of the senson^s work were all drawn in the new form of 15 
minutes square with graticules adjusted to the latest adopted value of the longi- 
tude of Madras, with tlie exception of sheet 194, of which half was surveyed and 
drawn last season in the old form, and this form was consequently retained. 
Sheet 193 which had been drawn and nearly completed last season in tlie old 
form was completed and forwarded to head-quarters. The eastern half of sheet 

195 ^Yas redrawn in the new form to avoid a gap between it and sheet 242. Of 
the present season’s work onlj’ 3 sheets were submitted for publication, Nos. 104, 

196 and 197. The rest will be completed in the Bangalore Drawing Office and 
should be submitted shortly. 

The party tvas inspected by the Deputy Surveyor General during the 
recess. 

121. The programme for next reason is the triangulation and tras-ersing 
where necessary of sheets 142 to 145 and iSpto 191 and the detail survt*^. of 
sheets 71 to 74, 109 and 152. 

J22. The reconntjissance work done on the Durma-China boundary during 
the season was — 

S^]U.-rc mtT-s- 

Triangulation ......... 1,95^ 

Detail s-urvey on the scale of i-incb to the mile . . . 1,070 

»> ji » 1 ,1 ,1 I, . • • • -•97'* 

One Sub-Surveyor was employed on this work throughout the field season 
and one native Frovinci il officer and 2 Surveyors for about two months. The 
lair mapping of this work is being done in the Bangalore Drawing Office and 
details regarding it will be found in tbc report of that office at page 20. The 
^•inch survey was done in connection with the determination of the Burma* China 
boundary to the north-cast of Bhamo and Sto square miles of the i«jr.v.h survey 
was done in connection with the demarcation of another portion of the boundary 
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which had been previously determined. The rest of the i-inch work, 260 square 
miles, consisted of a survey of the road from Bhamo to Tengyueh (Momien). 


NORTH-WEST FRONT] ER. 


No. 11 Party. 


Personntl. 

Major J. M. Burn, R.E., Ofiiciating Superintendent, and 
fjrado', up to 22nd October. 

Lieutenant C. M. Bro'^ne, D.S.O., R.E., Assistant Superin- 
tendent, 2nd pr.idc, in ch.-irge up to 23rd May. 

Lieutenant K, H. Phtllimore, R E., Assistant Superintendent, 
2nd grade, in charge from 23rd May. 

Babu Pramadaranjan Roy, Sub-Assistant Superintendent, 
I St grade. 

Mr. H. C. Stotesbury, ,, ,, „ 

ist grade. 

hir. V. W. Morton, „ „ „ 

2nd grade. 

.Mr. A. B. Hunter, „ „ „ 

2nd grade. 

iMr. P. Simpson, „ „ ,, 

2nd grade. 

ig Surveyors and probationer surveyors. 

Baluchistdn and Waziristan. 


123. Lieutenant C. M. 
Browne, D.S.O., R.E., took 
over charge of No. 1 1 Party 
on 23rd October 1904, and on 
23rd May 1905 handed over to 
Lieutenant R. H. Phillimore, 
R.E., who remained in charge 
till the end of the year. 

124. The party arrived at 
Quetta from Bangalore during 
the last week of October, and 
received orders to co-operate 
with No. 15 Party in carr3Mng 
out work on the 2-inch scale in 


1 25. No triangulation was available in Wazfristdn, so detail survey was 
confined to Baluchistdn during November and December, while triangulation 
was pushed on as rapidly as possible in Waziristdn. In January after the 
completion of 283 square miles of revision survey on the 2-inch scale in an 
area some 30 miles south-west of Quetta, the bulk of the party was moved 
to Wazirfstdn, and took up work near Bannu. Mr. V. W. Morton and five" 
surveyors were left to continue the work in Baluchistan, where an area of 44*5 
square miles was surveyed by the close of the field season in June. The work 
of this detachment was suspended for two months in winter owing to severe 
weather. 

126. By the middle of January the triangulation in Wazfristdn was suffi- 
ciently advanced to enable the detail survey to begin, and an area of 214 square 
miles in the Bannu district was distributed among the plane-tablers. As each 
man completed the survey of his section, he was moved to the Tochi valley 
where most of the plane-tablers w'ere employed by March. Work was carried 
on till May 15th, when it was closed owing to opposition on the part of the 
tribesmen, after the completion of 325 square miles in the Tochi valley. 

127. Both in the country near Bannu and in the Tochi valley, guards 
were required during the whole period of the operations, and during the last 
fortnight, work on several plane-tables had to be slopped as the surveyors 
could not be permitted to go to their work. 

12S. The triangulation in Baluchistdn was carried out by Mr. Morton 
who completed an area of 506 square miles. Two triangulators, Babu Pramada- 
ranjan Roy and Mr. H. C. Stotesbury, were employed in Waziristan, their 
united outturn amounting to 891 square miles. ^ 

129. The outturn of the party during the season under report con- 
sisted of — 


Trianjrulation ....... 1,396*9 square miles. 

Detail sur\*cy on Ihc 2-)nch scale • , . 981*66 „ „ 

The cost-rates were : — Rs. 24-8-0 per square mile for triangulation and 
Rs. 64-7-5 fo** detail survey. 

130. During recess the fair drawing of two Baluchistdn sheets, Nos. 332- 
S.E. (3) and 345-N.E. (t), and of four Wazfristdn sheets, Nos. 442-S.E. (1) and 
(3) 443-N.E. (i), and 443-N.W. (2) was completed up to the limits of survey. 
The former were drawn on the 2-inch ^scale for reproduction, and the latter on 
the c-inch scale for reduction to the i-inch scale. Sheets 442-S.E. (i) and (3), 
443-N.E. (i) and 442-N,W. (2) will be published as preliminary editions, and 
the other sheets will be retained in the North-West Frontier Drawing Office for 
additions which will be surveyed in 1905-06. 
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131. The hc.ilth of the party rras good on the whole. There were three 
deaths from pneiimoni.a and several cases of scurvy in the meni.-ii establishment. 

132, In October 1305 Xo. 1 1 Parly was reduced in slrengtli to i Imperial 
ofTicer, 2 Provincial oflicers, and 12 surveyors, and returned to the Southern 
Shan States to resume the i-inch survey beyond the S.aUveen river, in stand.ard 
sheets 564, 5O5, 5C6 and the western half of C04. Sheets 606, fo/ and 60S 
will be triangulated in advance for detail survey in the following year. The 
party will in future recess in Burma, 


SIND. 


No. 12 Pautv. 


133. Mr. C. F. Erskiuo was in charge till the 31st August 1903, when he 

was transferred to No, 2 I’artv 

r<rsyin:e!, 


Mr. C. F. FfiJtJnf, OfijclTtin^* Supcrmttr.dfnl, jrdfr.*»dc, in 
chnrge up lo 3UI Aujrwsi l<)os. 

Mr. ll. F. Wnrwick. Kxif.n AssUtini Supcrinierdcnt, 3rd 
Rr.Tclc, in cKirfic from ici September 1005. 

Munshj Uabmntutlah, Extra Assistant Superintendent, jih 
Ijr.idc. 

iVtr. E. C. J. Bond, Extra Assistant Supcrinieadcnt, Cth 
prarte. 

Mr. n. A. Chftrricf, Sub* A?si&t.ini Superintendent, lat pr.ide. 

Babu Dhani R.xm », »• . *• 

Mr. U. E. Saubolle •• m 3nd „ 

30 Surveyors, computers, draftfincn .and writers. 


(Ucrar) and Mr. R. F. Wbirwich 
took over charge of the p.arty 
for the remainder of the year. 

The survey operations were 
of the same nature a.s in 
former years and the following 
programme was completed : — 
(«) Net-works of secoiul.iry 
triangul.ation over the 
Thar and P.irkar districts 
HI, 120, 1 21, 122, 133, 126, 


132 and 135 covering an area of about 


in sheets 92, 93, 108, 109, no, 

127, 128, 129, 130, 13 
7.775 square miles. 

(i) Detail survey on the 2-inch scale in sheets 34, 35, 53, 54, 72, 73, 74, 
92, 93 and 94. 

(c) Detail survey on the i-inch scale in sheets 36, 55, 56, 75 and 76. 

(if) Traversing and detail sun-ey of 13^ square miles on the 1 e-inch scale 
in extension of the Karachi Cantonment Survey. 

(c) A line of traverse along the railway from Badin Railway St.ition to 
Hyderabad Fort. 


134. The area surveyed in detail on the 2-inch sc.ale amounts to 2,787 
square miles and that on the i-inch sc.alc to 1,150 square miles, the work w.as 
tested by 999 in siht fi.xings and w.as carried out under the direct supervision 
of the olficer in charge. 

The cost-rates for survey and fair mapping arc — 

A’ c. f. 

Sc.rfc 2-inclics = t mile , , , . , .13144 

„ I-inch = I mile . , , , . . 6 14 4 

„ re-lnchcs = i mile , ..... 507 3 o 


Work in tlie field w.as closed by the end of March 1905, and the p.arty 
returned to Karachi for recess, . 

135. During recess the fair mapping of the entire areas sun-eyed in detail 
on the 1 -inch and 12-inch scales, and the greater portion of that on the 2-inch 
scale was completed. The mapping comprised 4 sheets on the i-inch sc.ilc, 
7 sheets on the 12-inch scale .and 30 quarter sections on the 2-inch Ec.a!e. The 
I -inch and 1 2-inch sheets were drawn for reproduction, and those on the 2-inch 
scale for reduciion to i-inch. 

All sheets on the i and 12-inch scales and most of the sheets on the 2-ineh 
sc.ale have been despatched to the Trigonometrical Survey OFice, Dchra Ddn, 
for publication, and the remaining sheets will be submitted shortly on coropktion 
of the dr.awing. The triangulation charts of the work of this party during the 
year under report, together with the list of points shown on the ch.arts with the 
values of their co-ordinates, are being prepared and will be submitted to the 
Delirn Office. 

136. During the ensuing field season the party will be employed on the 
North-West Fri'iitic,-. 
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137. The heallh of the party during the field season was only iair, . there 
being many cases of pneumonia ; from this complaint four ihiilasis died in the 
field and two after the close of the field season. 

The party was inspected by the Superintendent, Trigonometrical Surveys, 
during the field season. 


UNITED PROVINCES OF AGRA AND OUDH. 


No. 14 Party. 


138. The party continued the topographical survey, on a scale of 2 inches 

to one mile, oi the 
districts Allahabad, 
Fatehpur and Cawn- 
pore. The survey of 
the first two districts 
is now complete. The 
field office opened at 
Cawnpore on 25th 
October 1904 and 
closed on 25th April 

139. The^ outturn 0! field work of the party for the season is as follows 
Original 2-incb survey ..... J9C'8'2G square miles. 

Revision survey 300'i2 „ „ 

Supplementary survey 2i7’66 „ „ 


Personnel : 

Captain H. L. Crosthwait, R.E., Deputy Supenntendentj grade, in 

chnrge. 

Lit'utcnani N. WacLetvJ, R.E., Assistant Superintendent, and grade, 
fiom tst June to 3olh September 1905. 

Mr. C. A Norman, Extra Assistant Superintendent, 2nd grade, from 4th 
July to 30 tK Septembe* 1905. 

Mr C. George, Extra Assistant Superintendent, 3rd grade. 

Mr J. 11 . S. Wilson, Extra Assistant Superintendent, 6th grade. 

Mr. E. J. Biggie, Extra Assistant Superintendent, 6th grade. 

Mr. H. H. Simons, Sub-Assistant Superintendent, 2nd grade. 

Surveyors, 13 surveyors under instruction, 6 computors, 10 draftsmen, 
I writer, etc. 


Total 


. 2,426’ o 4 „ 


These areas were included in standard sheets Nos. 156, 167, 139, 138, 123, 
107, 108, 109, 91 and 92 of the United Provinces series. 

140. The origins of survey remained the same as reported last year. 

141, In consequence of the employment of surveyors, who would other- 
wise nave been engaged in fair mapping during the recess, on special duty 
in connection with tM manoeuvre map near Delhi, the drawing of the party is 
very much in arrears. Arrangements have been made to bring it up to date 
during the coming field season. 

142, Owing to so great a proportion of the strength of the party consist- 
ing of men under instruction, and to the fact that very little of the area surveyed 
could be mapped, any cost rate that could be obtained for the work of the past 
year would be misleading, 

143. The character of the country surveyed was of the same nature as that 
reported last year and calls for no further special remark. 

144, The party, having been transferred to the North-West Frontier, will 
be engaged on special military surveys. 

145. The Surveyor General inspected the party in August 1905. 





TOPOGRAPHICAL SUP.VEVS. 


NORTH-WEST FRONTIER. 
No. 15 Party. 


i.\ 6 . Captain F. W. Pirric-vas in charge of the party during the nlioV 
survey year. 

147. The party continued to carry out special surveys tor military pur- 
poses on the sc.-de 
of :-inch(-5 to I mile 
in IJ.alucli!5l.'iti, the 
North-West Frontier 


Province, .and adja- 
cent tribal territory. 

148. These sur- 
veys were tempor.arily 
interrupted durini; 
the field season by 
the change of ihe 
locality of survey and 
by unrest .among the' 
local tribes, 

149. On the com- 
pletion of the regular 
work for the year the 
survey of a small 


rcr;m!rl. 

Capt.Ttn F. W. Pirrif, I.A, Drpuiy Sup<Tirtfnieni, 2rd pr.-idc, in 
op lo t4th S^pt^rstbcf 17-5. 

Mrij-r C. Rttberfson, C.M.O., R.F... Deputy Saperirterdent, lit 
jncl arp.e from 151)1 S'-pifmbcr 

* Licsilcnant K. H. Philiirr.orr, U.li., OfTictaiini: AsiiiWnt Supcfirt<ndcrJ, 
til pridf. tip to 2jrcJ May 

.Nir. J. McHnlton, Fxlra Deputy Suptrbterdrrt, 3r.d tip to tCth 

julv i()'’S. 

f-Jr. G. A. Extra Assufart Suptrintcndtnr, i*t fjrade. 

j. A. Freeman, „ „ „ S’^ ». 

^!unth^fnam Sh.arif, „ „ „ 5«h „ up to 0th 

October i«> 04 . 

Mr. II.C H. Cooper, ,, „ „ 0th „ 

„ D.j. Hunter, 1, m h 1* ts* 

September 1005. 

biih.idaf I\^afaU Singh, Sub-As*litanl Supcrinterdcrl, 2nd grade. 

Mr. H. li. Wcit, „ „ 2rd „ 

„ P. Simpr-on, ,> h 2nd „ from 22rd 

August 1005. 

Mr. E. C. 0'5ulliv.an, ♦, 2nJ „ 

„ E. A. W.alnrlgl.t, rc'ircd PfeYinci.nl Oificcr. 

j.McHaiton,* „ „ front ist .Vjgu*t 1515. 

50 SutYt^orj, etc. 

tract of country near Campbellpur, urgently required for an .artillery practice 
camp, was t.akon upj also in conjunction with .a detachment of No. 1 4 Party 
a survey on the scale of i-inch = i mile was carried out for n military mnn- 
ccuvre map in the neighbourhood of Delhi. These sun-cys were carried out 
during the hot weather under trying conditions, and necessitated the retention 
of the surveyors employed on them in the field for a whole year. 

150. The survey of cantonments and cantonment baza.ars in the Punjab 
were continued by a dct.ichment of the patty under the supervision of 
Mr. McHatton, who introduced and satisfactorily carried out the system of pre- 
paring the field maps for reproduction without rc-drawing. This enabled the 
special drawing section of the cantonment detachment to cic.ar off all .arrears of 
cantonment mapping. 

The following cantonmcntsAvlth their bazaars were surveyed on the scale 
of 16 and 64-inclies to i mile respectively : — 

Shdlkot. j Cherat. 

Dera IsmaiF Khan. | R.lwalpindi. 

Murrcc (partly). 

■ Mr. J. McHatton retired on pension after a yc.ar’s extension of service in 
July 1905 but was re-employed shortly aftcrw.ards and remained in charge of the 
detachment for the remainder of the year. 

Various trans-froniier reconnaissance and detail surveys were also c.arried 
out by members of the party for the Foreign Department. 

1 5 1. The trmning in regular surveying of soldier surveyors who had pre- 
viously been taught military surveying at Roorkee was continued and a certain 
proportion of their work was utilized in the fair mapping. 

152. Owing to the want of suitable tri.angulation on which to base the e-inrli 
detail survey, a second.ary scries was carried out by Lieutenant Pliillimore, R.H., 
and minor network triangulation by other officers who all computed their ob.ser- 
valion and prep.ircd pi ine-tablcs therefrom for the detail surveyors, in the field. 

153. The c-inch survey on the North-West Frontier was done conjointly nith 
No. 1 1 Party, the officer in charge of No. 15 P.arty being re.sponsiblo for the 
general arrangements, distribution ol work and methods of survey of both parties. 

J54. The p.arty left Mussooree in the beginning of September 15-04 ar.d 
returned to recess about the end of May 1905, 

The recess season of 1905 lasted only three months from the beginning ef 
June to tlie end of .■August, as the p.atty ag.ain left for the field during the first 
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With such short recess seasons it is absolutely necessary to employ a per- 
manent drawing staff, in order to enable the mapping to keep pace with the 
field survey. 

155, The compilation of the charts and volumes 'of the triangulation of 
Baluchistan was carried out in an able manner by Mr. E. A. Wainwright, late 
extra Deputy Superintendent, who was specially re-employed for the purpose, 
owing to his long service with the party and knowledge of its records and of the 
country. At the close of recess only a few charts and volumes remain incomplete 
and these should be finished before the end of the year. 

1 56. The outturn for the year is as follows : — 


Dcscripllon of survey. 

Area in square miles. 

Cost per square mile. 

a-inch stti^cy {North- West Frontier), 


fl a. p. 

Secondary triangulation . . » . 

2,193 

1,468 

509^ 

Minor ncbvofk triangulation . . , . 

19 4 0 

Detail survey ... ... 

>. 5“9 

61 5 s 

survey {Haiti Range), 



Minor network triangulation . . • . 

JOO 

II 7 6 

Detail survey .••••. 

75 

107 8 0 

Cantonment surveys. 



1 6-inch detail survey, including triangulation, 

sS'-fSS 

853 2 6 

traversing and arrears of mapping (canton- 
ment plans), 


64-inch detail survey including triangulation, 
traversing and arrears of mapping (canton- 
ment bazaars. 

o '567 

8ipo 8 0 


157. All members of the party co.-operated loyally with the officer in charge 
and carried out their duties to the best of their ability. 

158. The programme for the year 1903-06 consists of the continuation of 
a-inch topographical surveys on the North-West Frontier. 

159. The party w'as inspected by the Surveyor General during recess. 


PUNJAB. 
No. 18 Partv. 


160. Captain E. A. 


Personnel. 

Captain E. A. Tandy, R, E., Deputy Superintendent, 2nd grade, 
in charge up to ist August 1905. 

Captflln M. 0 *C. Tandy, R. E., Officiating Deputy Superin- 
tendent, 2nd grade, in charge from and August 1905. 

Lieutenant F. F. Hunter, I. A., Assistant Superintendent, 
2nd grade, from J7th August 1905. 

Mr. \V. Robert, Extra Deputy Superintendent, ist grade. 

„ G. J. S. Rjic, Extra Assistant Superintendent, 5th grade. 

„ LO.GreiiT, „ „ „ 

„ C E.C. French,,, „ „ 0 th 

R. Ncwland, Sub-Assistant Superintendent, ist grade. 


Qabu Maya D.ts Puri,,, 

Mr. L. Williams, „ 

„ F. C. Pilcher, ,, „ 

„ A.G. HiTreington, „ „ 

„ F, H. Grant, „ „ 

71 Surveyors, etc., 6 soldier Surveyors. 


Arrears ifapf'ittg Seefhn. 

Mr, C. E. Tnpscll, Extra Assistant Superintendent and 21; 
draftsmen. ^ 

the riverain rt*averse section. 

A drawing office consisting of two sections 

j.* 1 _ t 


Tandy, R.E., regained in charge of the parly 
up to the 1st of August, 
when he proceeded on 
leave and was replaced by 
Captain M. O'C. Tandy, 
R. E. 

The originally sanctioned 
programme had to be very 
considerably modified on 
account of a special survey 
which the party was ordered 
to make for the military 
authorities ; for this reason 
the area of supplementary 
2-inch survey was much re- 
duced ; the district traverse 
work was also curtailed in 
order to further strengthen 


3rd 


was maintained throughout 


the year at Simla, one section being employed on fair drawing the arrears of 
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FOREST SURVEYS. 


No. 9 Party (Forests). 


i68. The Superintendent of Forest Surve3’s held charge of this party in 
Personnel. addition to his other duties. 

169. The locale oi operations, 
as formerly, lay in those parts 
of the Bengal Presidency where 
there was not sufficient forest 
survey work for a complete 
party. In Bengal a detachment 
under Mr. Smith completed the 
survey of the forests in the Angul 
district ; in Burma two strong 
detachments under Messrs. Veale 
and Kenny carried out triangula- 
tion and traversing and 4-inch 
detail survey' in the Katlia, 
Shwebo, Ruby Mines and Mandalay districts; in Assam a detachment under 
Mr. Litchfield continued 4-inch detail survey in the G 5 to Hills, Kdmrup and 
Nowgong and carried out preliminary triangulation and traversing in Darrang 
and Sibsdgar; in the Punjab and North-West Frontier Province a small 
detachment under a native survej'or w.as employed throughout the year on 4- 
inch detail survey in Lahore, Jhelum and Hazdra. In addition to these opera- 
tions five survey'ors were placed at the disposal of the Forest Department for the 
purpose of surveying the recently demarcated boundaries of mica mine leases in 
Kodarma and three surveyors were employed on triangulation and traversing in 
Berar. 

lyo. The outturn and cost-rates for the year under report and the two 
previous years are given in the following table ; — 


Major C.W. H. Symonds, I. A*, OfTg. Superintendent, to 
3rd November 150^. 

Major PJ. Gordon, I.A., Superintendent, Forest Sur^'Cys, 
from 4lh November 1904- 

jMr. James Marten, Extra Assistant Superintendent, 3rd 
grade, on leave to 4th May 1905. 

Mr. A. Etving, Extra Assistant Superintendent, 4th grade, 
to 27th October 1904. 

Mr. J. Smith, Extra Assistant Superintendent, 4th grade, 
from 1st November 1904. 

Mr. C. Utchfjeld, Extra Assistant Superintendent, 5th 
grade. 

Mr. C. J. Vcalc, Extra Assistant Superintendent, (Jth 
grade. 

Mr. P. A. T. Kenny, Sub-Assistant Superintendent, 1st 
grade- * . - 

75 Surveyors. 


DflscRtPTtos Of Survey. 

Outturn in sguARO 

: U1L£5. 

COTT-RATES TER SQUARE MILC. 

1502-05. 

IBoi*o4. j 

1904*05. 

t9D2>03. 



Detail survey 4 inches = i mile, 

Bengal . . t « 

232 

1 

i 

310 

232 

64*0 

1 

64*0 

yS-S 

Assam . # . . . 

'34 

160 

148 

97'8 

85-2 

87-9 

Punjab and North-West Frontier 

300 

20Qf<z) 

262 

35'3 

25-0 

25‘3 

United Provinces . . • 

100 

36 

... 

297 

27*1 

'... 

Burma . . « . • 

303 

447 1 


635 

907 

94-0 

Central Provinces . 

226 

2-5 


257 

57-6 

... 

Total 


i,id4'5 i 

','43 

... 

... 

... 

Traversing .... 

1 , 25 ' (*) 

',552 (i) 

1.444 W 

22 - 9(0 

23-9(0 

J 9-8(0 

Triangulation . , , 

990 

2,483,., 

2,242 

10*4 

7'7 

6-4 


(fl) Outline survey. (S) Linear mile, (c) Per linear mile. 


The cost-rates of triangulation and traversing are under the average, while 
those of detail survey are practically the same as for last year, except in the 
Punjab, where they are lower owing to the detachment employed there _ having 
worked throughout the year, and in Bengal where they are higher ; this_ increase 
is partly due to the fact of the survey being in a new district, it being found 
that rates are generally higher in such cases; the distance of Angul from head- 
quarters and the consequent expenses of transporting the detachment to and 
from the field helped to increase cost-rates in this district. 

171. The .average monthly outturn of a surveyor was 4 square miles with 
187 fixings per mile. 

1 72. Most of the field work has been mapped and will be sent to press 
before next recess. The triangulations and traverses have been completed and, 
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179. The following table shows in detail the outturn and cost-rates for the 
year under report and the two previous years ; — 


DcSCRIPriON OF SURVeV. 


OUTTL'BK. 



C0ST-R.\1C5. 

i 902 * 03 » 

1903 - 04 . 

T904-05- 

1 

1902 -Q 3 . 

1903 * 04 . 

1904 - 05 . 

TripnjjuUUon (square miles) . ■ 

t.373 

G77 

1,010 

Til i 

t5'3 

12‘2 

Traversing (Linear miles) , 

q86'73 

... 




I3‘7 

Topograpliy, 4-inch scale 

(square miles). 

576‘I9 

1 


6ro 

67 '5 

623 

Topography, 8-inch scale 

(square miles). 

-39‘97 

'57‘7S 

1 

'87‘47 

! 

i 3 o‘o 

138-8 

144-8 


The cost-rate of triangulation is less than that of last season and that of 

4- inch detail survey is also less than that of similar work for the past two years. 
The cost-rate of 8-inch detail survey is, however, somewhat higher than last year’s 
rate. This increase is principally due to the party having to bear for the first 
time in its history a charge of 4 percent, on its total expenditure on account of 
instruments supplied. The decrease in the cost-rate of 4-inch surveys is mainly 
due to the area surveyed on that scale being greater than formerly. On the 
whole the cost-rates may be considered satisfactory. 

1 So. The detail survey was tested by one linear mile of test line to V'j 
square miles surveyed. 

181. The averages were very consistent. A surveyor working 24 days in 
the month was found to be able to survey 2'23 square miles per month on the 

5- inch scale with 228 fixings per mile and on the 4-inch scale 4‘46 square miles 
with 1 1 7 fixings. 

1S2. During the recess the mapping has made good progress, 156 sections 
having been sent to press during the year. 

Every effort has been made to deal with the arrears of mapping, and it is 
hoped that before the close of the current recess season every section pertaining 
to the year 1903-04, as well as some of those of the year under report, will be 
submitted for publication.- 

183. In the course of the work the Tdnsa lake from which the main water 
supply of Bombay is obtained was surveyed and the resulting maps will doubt- 
less prove of great value to the Municipality of that city as well as to the Forest 
Depanment. 

1 84. Due attention was paid to the training of young surveyors, seven proba- 
tioners having been placed under a senior surveyor working in easy country for 
instruction. Towards the end of the season most of the probationers were able 
to survey independently and the experiment has proved a decided success. 

185. The programme for 1905-1906 is in continuation of that for the past 
season. The 8-inch surveys in Thana will be completed, thus bringing the pro- 
gramme of the party in the Northern Circle to a conclusion. 

Triangulation will be completed in Khdndesh and it is hoped that it will 
also be found possible to complete the triaijgulation of a small area of about 50 
square miles in the Sinnar Tdluka of Ndsik. 

The detail survey on the 4-inch scale of the reserved forests in the Western 
Tdlukas of Sdidra will be completed and the survey of the Khdndesh forests on 
the same scale will be continued. 

186. The party was inspected in September by the Superintendent of For- 
est Surveys. 










I'QnzST SVRVEV. 


.MADRAS PRESIDENXV. 


*\ 0 . 19 P.'.RTV, 

1S7. Mnjor Robi-Ttson held chargi; until the 2o:h Auqu'.t 1005 v.heni on his 

f'ersert'e', 

Mn;cf C. r.. rrV.c't‘f.n, C. M. G.. R. H . DepA-.y Supcrl'v- 
trr.tkn?. in c1iar;:c up to the irrh Aup.u't 
Mr. C». 'r. MnM. I’xira A" ‘hvt'-t Supcri'.tcndert, ut pr.idc, 
in ci ifre ffiMn jwli Attpu't 

Mr. W. !•'. Iw Adnrrs, Hxtr^ Suprnr.tcr.drrl, 5 th 


tr.insh-r, Mr. H.ill v.-.ts .-ijipoir.:!,;’. 
to the charge of the ('■’rty. 

The p.-irty divided into ih.rC" 
c.imps under .Me.ss.e-;. Jiali, 
Ad.ttns .and Shceh.m u.is em- 
ployed on — 

(i ) Four-inch del, oil rurvev 
of forest reserves in 
Gtid.'iV.tii. 

(s) Trir.ngiil.ntion .tr.d 4-inch 
det.d) survey of forest 

reserves in South Can.nr.o. 

{3) Trianpul.-ition nnd 4-inch detnil survey of forest reserves in Gar.jntn. 

(4) Tri.nrigulation in Nortli M.nl.th.or. In .addition to the .above c.a.’nps, 
Surveyor Bninji Dhondiba with six sub-surveyors w.as employed on 
revision surveys in Korth Coimhntore nnd .a sub-surveyor w.as 
deputed to assist in the demarcation of the Mysore South C.an.ar.a 
Boundary. 


Mr. M. J* Shec’hrri, A’lhUnt SuperinttruIcM, Cth 

Jtr.ntE'r. 

Mr»C C. Bjrnr, Sub*A?ti5tani •, l;t 

?:r.idc. 

^Jr. n.G. Ncwlnrd, h >» 3rd 

pr.'uip. 

53 Surveyors nna lu'O 'rtp.cts. 


tSS. The party left E.ang.alorc c.arly in Xovember 1904 .and continued fuid 
work until May 1905 when it returned to recess quarters. .‘\n area of i.oie miles 
w.as trianguhated in South C.anara, ^^.al.ah.ar .and Gnnj.iiii, but only about onc-tliird 
of this area was under the Forest Department. Owing p.artly to the forest 
blocks being inucb scattered nnd .also to the absence oi secondary series in the 
Presidency, the area iriangulatcd is necessarily much Larger than is actually 
required for 4-incb topograpbic.al purposes. 

I Sg. Only eg linear miles of boundary were traversed by tbcodnlile. This 
small outturn was partly due to bound.ary lines not being cleared in advance. 
It is considered desirable to prevent cncrc.achmcnis that a theodolite traverse- 
should be carried out of all exterior forest boundaries in Madr.as nnd where ibis 
has been omitted in the past it will be done during the genera! topographical 
survey of the country. 

190. Seven hundred and fifty square miles inclusive of 134 square miles of 
revisionary survey in Coimbatore were lopographic.ally surveyed on the 4-incb 
scale. The area was less than for last year. This w.as partly due to several 
surveyors having been employed on a test survey on the i-inch scale for the 
Indian Survey Committee and partly to the difficult nature of the country. 

igt. Tire work was thoroughly tested in the field .and proved acciir.ate. 

19:. The .average outturn per man per month varied from 5-5 square miles 
in Coirob.atore to 2'2 in G.anjam. 

103. The country presented much the same difficulties as formerly, fn the 
forests of Godavari and Ganj.ain with their almost impenetr.ablc undergrowth 
and bad water, difficulty of securing supplies and gencr.al unbcalthiness were 
experienced, while in South Canara^ith its dense ever green forests there averc 
few vill.ages and much time and Labour were expended in clearing lines, 

194. On the whole the health of the parly w.as better than it v.aas l.ast 
season hut the menials suffered considerably from fever and dysentery. A 
Hospit.al Assist.ant was .attached for three months to the Goddvari section and 
this iiclpcd to in.aint.ain its efficiency. 

* 195. Most of the computations have been brought up to date during the 

recess. 

ig6. Inclusive of 49 sheets partially mapped last yc.ar the Lair mapping 
comprised 03 sheets ; of these, 14 sheets of the GddSv.ari District arc v.ith- 
hcld from publication for verification of bortndarics. In .‘-outh Canara S sheets 
cannot be submitted without further reieronces to the District Forest Officer. 
In Kurnool 13 sheets being arrears 01 nrevto-js years .and five sheets of the 
Guntur Kisina Disiricl will be submitted for pirblic.ation in October. Of the 
Nonh Coimbatore revision work 13 sheets wUl bo submitted. 
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197. The actual expenditure for the survey year ending 30th Septcmher 
1905 inclusive of cost of instruments is Rt,o7,642 as compared ^Yith ^1,07,701 
in the previous year, , , , , , ,.n- 

The following table shows the cost-rates of the different classes of surv’ey 
and the areas surveyed during the year under report and two preceding years t — 



1 * Area sunvEYED. 

CoST-niTE PER SRUARE SIIER. 


1903-04. 

1904-05. 

1902*03. 

1903-04, 

1904-05. 

Triangulation 

2,030 ' 

>.937 

1,022 


9 

1 4*0 

Traversing . 

538 

247 

29 


19 

30-6 

Topography (c) . 

t, 4 ii 

803 

750 

58 

103 

123-3 


(a) Includes 13+ square miles of revision survey tn North Counhatore District and excludes 135 
square miles test survey on the scale ol i-snch =: 1 mile. 


The increase in cost rates is partly due to increase of pajr of establish- 
ment, additional local labour at enhanced rates in certain localities, and to the 
unhealthiness of the Godavari and Ganjdm Districts. These circumstances do 
not, however, in themselves satisfactorily account for the increased cost-rates : 
the increase is principally due to the fact that a large number of the surveyors 
who had suffered severely from fever during the previous season took the field in 
a debilitated state and were unable to produce the outturn they otherwise would 
have done. The party has now' been employed for many years on the survey of 
forest tracts and the majority of the surveyors are now working in the remote 
and notoriously unhealthy districts of Ganjdm and Gdddvari which are especially 
distasteful to the class from which the Surveyors of the Party are recruited. The 
scattered nature of the work and the difficulties of communication render super- 
vision difficult and the men become disheartened with the poor results obtained 
after days of monotonous toil in the dense jungles where often even the abori- 
gines refuse to work. Everything that can possibly be done will be done next 
season to improve results and the prospect of a change of programme will do 
much to encourage the men. 

igS. The programme for the ensuing season comprises Malabar and the 
Nilgiris with a view to the 2-inch topographical survey of sheets 35, 53, 54 
and 55 ; the continuation of the theodolite traversing of the Mysore South 
Canara boundary and of the boundaries of forest reserves in North Malabar, 
and the 4-inch detail survey of forests in Goddvari, Ganjdm, South Canara, 
North Malabar and Chinglcput. One surveyor w'ill also be deputed to accom- 
pany the Joint Commissioners who are demarcating the boundary between 
South Canara and Mysore. 

199. During August the party was inspected by Major P. J. Gordon, I.A., 
Superintendent, Forest Surveys. 

200. Forest right and boundaries, with the exception of those in Gdddvari, 
were verified during recess by the District Forest Officers. 


BURMA. 
No. 20 Party. 


PcrsO}iuel, 

Captnin A. Mcars, I.A., OfTiciatirg Deputy Superintend- 
ent, 2nd pradc, in charge. 

Mr. P. F. Prunty, Extra Assistant Superintendent, 2nd 
grade. 

Mr. M. C. Fetters, Extra Assistant Superintendent, 6th 
grade. 

Mr. 5 . S. Me. Fielding, Sub-Assistant Superintendent, 
1st grade. 

•Mr. J. 11 . Williams, Sub-Assistant Superintendent, ist 
gr.-idc. 

Miinshi Am|ad AH, Sub-Assistant Superintendent, 2nd 
grade. 

67 Sur\’eyorf, etc., and two .vriters. 


20 r. Captain A. Hears, I. 
A., held charge of the party 
throughout the year under re- 
port, except from the gth June 
to the 22nd July 1905 when, 
during his absence on privilege 
leave, Mr, P. F. Prunty officiated. 

The party left recess quar- 
ters at Dehra on the 12th 
November and commenced field 


work early in December, the field season lasting until the middle of May. 
















FOREST SL'RVEV. 35 

201. The parly, divided into five camps r.nd two sir.ati scclions, v.as 
employed on — 

(r) Trianfiulalion end traversing; in the Vatv forest division (Pahohku 
dislricl). 

(a) Traversing for revision survey in the Thaungyin district. 

{3) 4-incii dcl.ii! survey of Forest Reserves in the Lower Cltindwin. 
Myiltha and Yaw forest divisions (L'pper and Lower Chindwin and 
Pai'.dhkii districts) and in the Thayetmyo district. 

203. Subsldi.iry triangulation based on the ^fa^lpur Minor bfcridional 
Series was continued by Mr. Prunty southwards from the previous season's 
work over an area of about 800 square miles in the Pakdiiku district. 

204. Owing to the denseness of the forest growth the triangulation had to 
be.supptcmenlcd by a network of tlicodolilu traverses for the purjiosc of fur- 
nishing the plane tablers with additional points and heights. 

Nine hundred and seventy-six line.ar miles were tr.avcrscd in an area of about 
1,000 square miles. The theodolite was set up on an .average iS times in every 
linear mile. With few c.xccptions all the traverses were set up and proved in the 
field. 

205. An area of 6S0 square miles comprising reserves in the Upper .and 
Lower Chindwin, Yaw and Thayetmyo forest divisions was lopogr.aphically 
surveyed on the 4-inch scale. 

The detail sun'cy, owing to the intricate nature of the thickly wooded 
country, was as usual carried out by plane-table traversing always a slow .and 
Laborious process. 

The absence of villages in or near the reserves necessitated the establish- 
ment of numerous food dendts for supplying the surveyors and followers with 
provision.s, and, owing to thu elephant establishment being under strength and 
local labour scarce, considerable difficulties and anxiety were experienced, 
especially at the commencement of the season, in slocking these depots. 

206. The area under topographical survey was carefully examined in the 
field by one linear mile of test lino to every 177 square miles of 4-inch detail 
survey. 

The work, rigorously tested in this manner by the officer in charge and his 
assistants, proved satisfactory. 

207. The average outturn of 4-inclj detail survey was 3.5C square miles per 
man per month. The plane table was set up on .an aver.age 171 times in every 
square mile surveyed. 

20S. The health of the parly was gcncr.ally good. There were seven deaths 
among the tlmlasts, of which five were due to cholera on the journey to the field. 

209. During the recess months the triangulation and twaverse computations 
were completed. The fair mapping of the past season's work will be finished, 
with the exception of two incomplete sheets, before the p.iriy takes ilic field; 
rG sheets have been submitted for publication during the year under report. 
There arc no arrears of mapping in the p.irly. 

210. The total expenditure incurred on survey operations for the yc.ar ending 
30th September 1905 amounts to I? 1,51,677 as compared with Ri.39,510 
for the previous year. The increase is chiefly due to the purchase of 2 new 
elephants at a cost of over R6,ooo.* 

21 1. The following t.ablc shows the outturn and cost-rates for the year 
under report and the tavo previous seasons: — 
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PART n. 


The cost-rates of trianjiutatian and traversing arc practically the same 
as for the previous season and may be considered fair average rates for thickly 
wooded and undulating country in Burma. 

The cost-rate per square mile for 4-inch detail survey has risen by Ry 
per square mile. This increase is regrettable and is due to the failure to 
reach the anticipated outturn of detail survey by 40 square miles, owing to two 
of the detail camps being much delaj'ed in reaching their ground through 
difficulties experienced in obtaining sufficient local carriage. This difficulty 
would not have arisen had two newly’ purchased Kheddah elephants arrived 
as arranged for, at the commencement of the season. This shows how small 
circumstances may seriously affect a season’s outturn. When these elephants 
eventually reached the party they were unfit for work and both died within 
two months of their arrival. 

The charge of 4 per cent, on the total expenditure of the party on account 
of instruments supplied was taken into account, for the first time since the 
party was attached to the Forest Survey Branch, in calculating the cost-rates, 
and this fact must also be taken into consideration in making a comparison 
with the cost-rates of previous years. 

212, The programme for 1905-1906 is as follows : — 

(1) Triangulation and traverse survey to complete standard sheets 66, 

67, 68, 69 and yo with a view to these sheets being sun’eyed 
topographically on the 2-inch scale. 

(2) Topograpliical survey on the 4-inch scale in the Lower Chindwin, 

Vaw, i'hayetmyo and Thaungyin forest divisions. 

213, The Superintendent, Forest Surveys, inspected the party in the field 
in January and in recess in October 1905, 

CADASTRAL AND TRAVERSE SURVEYS. 

BENGAL. 

214, The operations in Bengal remained under the supervision of Major 
R. T. Crichton, I.A., Superintendent, Provincial Surveys. During the year 
under report the 6 detachments have been formed into two parties and the sur- 
veys in Bengal are now carried out by three large field parties. The outturn 
of the season, which is again the largest accomplished as yet, is as follows: — ' 


Square miles. 

Traversing ..... .... 6,326 

Cadastral survey ........ 4,481 

Record-writing . . . . . . , .4,512 

Topographical survey on 4-inch and smaller scales . . 572 


No. 4 Party. 

Personnel. 

Lieutenant L. C. Thuillier, Onjeiating Assist- 
ant Superintendent, 1 st grade, in charge. 

Traverse. 

Mr. P. L. Causley, Extra Assistant Superin- 
tendent, 6lh gmde. 

Mr. C. A. O’Donel, Extm Assistant Superin- 
tendent, Oih grade. 

Mr. H. A. H.ardlcss, Sub-Assistant Superin- * ' 

tendent, end grade. 

T Supervisor, 45 Traversers and 34 Com- 

P'aers. 215. This party consisted of one traverse 

Cadastral. ^ ^ c j 

Mr. C. S. Kraal, Extra Assistant SuperIn- 
tendent, 3rd grade. the 

Mr. \V. Skilling, Extra Assistant Superin- 
tendent. 4th CTade- 

Mr. }. C. Lears, Sub-Assistant Superintend- 
ent, 1st grade. 

Mr. O. J. H. Hart, Sub-Assistant Superin- 
tendent. 1st grade. 

Mr. G. W. Archer, Sub-Assistant Superin- 
tendent, 2nd grade. 

Mr. T. F. Kitchen, Sub-Assistant Superin- 
tendent, 3rd grade. 

4 Super\'isors, 73 Inspectors, S54 amtntt 
1,762 mokarrirs, chainmen, ctu. 


o cadastral camps and was employed 
Bhdgalpur and Pumca districts. 





CADASTRAL AKD TRAVERSE SURVEYS. 


J! 


The outturn for the season is as follows: — 
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The cost-rate for traver-sing in Bhdgalpur is very fair, the higher r.itc in Piirnea 
being due to a smaller and detached programme. The rales lor cadastral survey 
and record-writing in both districts are very good, especially considering the un- 
healthiness of the locality. The topographical surveys were confined to the 
Kosi river "dinra" tr.ict whieh has now been completed. The procedure 
adopted in this tract was described in paragraph 1C3 of last year’s report. 

2t6. The traversing has been suitably connected with the Grctl Trigono- 
metrical survey and proves well. There were 40,241 theodolite stations which 
were maiked by 5,395 stones at trijunctions and 30,344 cylinders and 4,502 
pegs at other points. The pegs were principally used in the " drnrn ” tracts 
where any attempt at preservation of marks is useless. Demarcation in the 
uplands was fairly good, and was not required in the “ diara " except in the Gov- 
ernment estates where it was conspicuous .by its absence and c.iu 5 ed a good 
de.'d of extra work at the traverse stage. The detail survey w.as checked by 
nearly 5 linear miles of test survey for each square mile of detail and over 27 
per cent, of the record-writing has been checked by the Survey staff. 

No. 5 Party. 

Perscnvel. 

C^lnin F. C. H5rsi, I.A., Oflicinlinij Assht'# 
nrti S^uperintendent, ist pnidc, in chnrcp. 

Travirst. 

i^Ir. T. \V. Dabennu, Hxtin AssUiant 
Supcnnlcndtnl, 4th f^radc. 

Mr. t_ B. i;iirpblK.n, Sob.Asviri.wi Soprr- j,. aPo Comprised one 

jnter.dcnt, 2na Krade. , • , ' • . ‘ » 

1 Suptrtliori 40 iravcT5Cfs and 3S con:pu- tfJlVCrSC 3nd twO CSd.TStfi^l ^CaTTipS rind 

has accomplished the following oiiutirn 

CeJjsirjK Ranchi, Midnaporc and i^in^’hbhum 

Mr. H. W. Rippe, Extra A'5l?!.ant Saptr- r^ictrtrt^ 
intcr.dmt.«hKr«de. OlSinciS, 

Mr. C. S. Ga<pcr. Erira Ais\tsi.Trl Supetin* 
trnticr.U 5^11 

-Mr. P. F. Sjl>As»'.siar;i Scp^^Ha• 

3nd i;rade- 

Mr. A. B. Srrart (Jur.k'r}, 

SypctinTffvicrt, 

4 Supirvli-cn, 62 imp-rctrrt arid 9:0 c-'in?. 

G 
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District. 

Nature of operations. 

Aren, 
in square 
miles. 

Cost-rate 
per square 
mile. 





f 

Traversing .... 

1,632 


Ranchi . . . 

Cadastral survey 

909 


1 

Record-writing .... 

1,0^0 

30'6 

r 

Cadastral surrey 

27 

207-3 

Midnapore . . 




i 

Record-writing .... 

149 

104-1 

{ 

Cadastral survey .... 

594 

47-2 

Singhbhum . . 





Record-writing .... 

S 94 

32'6 




The cost-rate for traversing is low, owing to large villages and large tracts of 
waste land, but is particularly satisfactor}', as owing to the hilly nature of'three- 
fourths of the area the subtense-bar had to be constantly used. The low 
rates for cadastral survey with records in Ranchi and Singhbhum are noticeable 
and are due principally to large fields and labour being readily supplied free. 
The average size of the field in Ranchi was f3 acres and in Singhbhum ri 
acres. The Midnapore rates are exceptional as the work was entirely confined 
to completion of scattered arrears of previous season. This sort of work must 
prove costly. 

218. The traversing has been connected with the Great Trigonometrical 
survey and proves well. In Ranchi there were 30,350 theodolite stations j tri- 
junctions being marked by stones with dots cut in the centre and all other points 
either by stones with a " broad arrow” cut thereon or else the broad arrow was 
cut on the rocks '‘rVi situ.” There are no Revenue sun'ey or other old maps of 
Ranchi showing village boundaries, and as the demarcation was found .wanting 
the surveyors, with the help of the Deputy Commissioner’s list of villages’ 
surveyed the boundaries as pointed out. ’ 

2ig. In both Ranchi and Singhbhum the detail survey has been checked 
by nearly 3^ linear miles of test survey to each square mile of detail and from 
15 to 21 per cent, of the record-writing has been checked by the survey staff. 
The local establishments although now in their third year of employment only 
averaged 16 acres of cadastral survey and 23 numbers of record-writing a day. 
These outturns are very poor and would have seriously affected the cost-rates if 
labour had not been supplied free. The health of the establishments. in all these 
districts was very indifferent, principally owing to malarial fever. 


Persontiel. 


No, 6 Party, 
c 


Mr. A. W. Smart, Extra Deputy Superin- 
tendent in chnrgc. 

Mr. N. Bedford, Extra Assistant Superin- 
tendent, 4lh grade. 

^Jr. C. H. G. Johnson, Extra Assistant Super- 
inlcndent, 5th ^jradc. 

Mr. E. G. Hardinge, Extra Assistant Super- 
intendent, 6ih grade. 

Mr. O. K. C. Judd, Sub-Assistant Superin- 
tendent, end grade. 

Mr. P. Kcnn(^’, Sub-Assistant Superintend- 
cnl, and grade. 1 

Mr. V. \V. ^Ja^tcn, Sub-Assistant Superin- 
tendent, end grade. 

Mr. I. Ncu-ibn, Sub-Assistant Supermtend- 
cnl, ^rd grade. 

4 Supervisors, 62 traversers, 32 computers, 
49 inspectors and 926 umins. 


220. This party comprised one Irav.erse 
and one cadastral camp and one camp' 
employed on both traversing and topogra- 
phical survey. “ 
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The nrc.is nccotnpli'iioti nre n9 folSo*'-: — 
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Tile r.'itc for traversing in Faridpur is very f iir considering that t!:e souiliern 
lialf ot the tract consists principally of large swamps intersected by streams niul 
the northern half of thichly wooded uplands where heavy line-clearing was neces- 
sary. The rates for cadastral survey and record-writing for Bachergunge are 
slightly higher than last season owing to much smaller fields. The average 
size of the field was o'Sy of an acre. The rales for the work in the Sunderhans 
are good considering the vciy difliciilt nature of the work. 

221. In the travor.sing in Faridpur and Backcrgiinge (e-vcluding the Sunder-, 
bans) there were .^5,167 theodolite stations which have been marked hy 6,361 
stones, 880 galvanizoci iron cylinders and ,}7,926 pegs. The cadastral sutwoy 
has been clicckod by an nverag-* of over 4 linear miles of test survey to each 
square mile of detail and in llic record-writing the entries against 22 per cent, o! 
the plots have been rlieckcd. In the Siindcrbans the area ot 57 1 square miles 
comprises 251 square miles of more or less cleared lands which have been 
surveyed cnciaslr.ally and 320 square miles of dense forest and jungle cut up by 
innumerable streams nnri tidal creeks of which only a topographical survey was 
done. The usual procedure for marking of tr.iverse st.ations Ii.id to be aban- 
doned in llic Siindcrbans ns owing to the spongy, water-logged mature of the 
soil, stones would have disappeared in n short time. The trijunction points have 
therefore been marked by 145 g.ilv.anizcd iron cylinders and 20 trunks of trees 
sawn oF .a little above ground level. Other salient point.s have been marked by 
1 1 iron cylinders and 307 trunks of trees. At .all the remaining .0,671 thend.-.lite 
stations, wooden peg.s 3 foot long and 4 inches in diameter have been driven into 
the ground. In addition to these marks, .at .all stations in the fare.st and jungle 
■areas, cross slicks painted white were affixed to, or a whi'c cross w.as painted on, 
an adjoining tree. Without these marks the identification of st.ations at tin; 
topographical stage would have been almost impossible. The density of the (orcSl 
and jungle precluded any attempt *at system.atic line-clenring consequently .a 
system of zigr.ac traversing was adopted of which successive st.ations were located 
on opposite banks of the creeks and streams and the distances measured by 
me.ans of sublense-b.ars. This necessit vtcd only sm.all V shaped clearings at c.acb 
st.alion .and has been a complete success as the traversing has proved very well. 

022. There have been great difiicultics to contend with in this survey. Tiie 
cslahlishment had to live in bo.its and as ab.solutely nothing was obtainable 
locally, all drinking w.ater and supplies had to be sent out to them at rcgul.ar in- 
terr.ils. Towards the end of the season the high winds and sudden storms which 
occur near the P.ay of Bengal made boat work wry dangerous. i\otwiih‘t ir.cing 
.all the p-cc-autions taken, the w.ant of fresh water caused a great deal cf sick- 
ness, speci.ally skin diseases and sorts from which fully 75 par cent, of the men 
s iRered severelv. M.al.arial fever and dvscntcry were prev.ale.al also a.ad l.astly 
there w.as considerable danger to hie o-a-ing to the country b-eing invested with 
tigers. Two jf/arfur.-s were killed bv tigers and there were several n.arrotvc^- 
iMpcs. .^s a consequence the eslnblishmcnts .abscc-rsdcd wholes.ale and very 
great diFicultv was e.xperienced in replacing them. 
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Part ii. 


MISCELLANEOUS SURVEYS. 

223. Cakuita Mumcipality . — The detachment under Mr. R. B. Smart, 
Extra Deputy Superintendent (retired) continued the operations in tlie added 
area of Calcutta and the adjoining Panchdnnagram Estate. The outturn of the 
year is as follows ; — {a) Traverse of 2,ogo acres of Dihi Parichdnnagrdm 
lying outside the municipal boundary, (6) detail survey of the foregoing area on 
the scale of 32 inches to the mile and (c) detail survey of 1,430 acres on the 
scale of 50 feet to the inch. The field work of this detachment is now 
practically finished but a lot of work still remains in the way of demarcation and 
reconciliation of municipal and revenue holdings and the area extraction which is 
difficult can only proceed as demarcation advances. Out of 393 fair sheets 133 
have been completed in skeleton, t.e., all details have been drawn with the exception 
of the boundaries of holdings which can only be entered as attestation progresses. 

224 Patna Dinision diara survey . — With a view to the annual checking of 
accretion and diluvion in “diara" tracts the Board of Revenue ordered that the 
present position of the Ganges river be marked on maps of the latest surveys. 
This work was taken up by No. 4 Party, the procedure adopted being to run 
traverses along each bank of the river as close to the water’s edge as feasible 
connecting them with trijunctions of the former survey and then to map the 
actual water's edge by offsets. A set of maps on the 16-inch scale W'as 
compiled showing the course of the river as previously surveyed in black and on 
these maps the present position of the river h.is been shown in red. The total 
length of the survey is 354 miles and the approximate area enclosed 55 square 
miles. Next season permanent marks will be embedded at selected points near 
the river and on high lying islands, and if a fair number of these marks are 
found remaining after the rainy season it should be possible to re-map the river as 
required without necessity for an expensive theodolite survey on each occasion. 

225. Relaying Jalpaiguri-Cooch Behar boundary . — This work has been 
held over for several seasons as no officer was available to take it up. This 
season Mr. O’Donel was deputed for the purpose and it has now been done and 
a report with maps and data is being sent to the Deputy Commissioner of 
Jalpaiguri. 

226. Minor operations , — The following minor operations have also been 
carried out during the season-; — (a) relaying the Revenue Survey boundary of an 
estate in the Malda district which entailed the skeleton traversing of 53 square 
miles, (A) traversing for cadastral survey 2 villages, covering 6 square miles in 
Patna, (c) cadastral survey of one village in Ranchi and {d) demarcation of the 
Udaipur State boundary. 

BENGAL DRAWING OFFICE, 

227. During the year under report the Bengal Drawing Office has been 
moved from Free School Street to more commodious and suitable quarters at 166, 
Lower Circular Road. In addition to its original work of compilation of 
standard sheets this office has gradually undertaken a very heavy and varied 
programme and is now divided into 5 main sections. 

(«) Standard maps . — During the yeaf four i-inch standard sheets, Nos. 
' 43) 1 79. '.99 200, comprising portions of Darbhanga, Monghj'r and BhS- 

g slpur districts, have been completed and submitted to the Surveyor General’s 
ffice for publication. Seven sheets, Nos. 14,5, 146, 171, 172, 173, i74and 
'7Si hand, of which 3, Nos. 143, 146 and 171, are practically complete and 

will be submitted shortly. 

(i) Dtsirtci maps . — During the year the district maps of Saran and Cut- 
tack have been completed and submitted for publication. That of Puri has also 
been completed and will shortly be submitted. The map of Champaran is well 
advanced and that of Darbhanga is as far advanced as the'state of the standard 
sheets permits, ft has been decided that a map of Chittagong should be com- 
piled and it is in hand but the incorporation of old materi.il for the gaps left 
in the latest survey, which is necessary to complete the map, is proving 
troublesome. 

(r) Traverse charts — The necessary computations for the compilation of 
these charts are norv well advanced and it is hoped that 27 charts will be ready 
by 1st April 1906 and another 79 by October 1906. 
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(k) Thana ttta/’S, — These maps sliowinc the sc!i:il numberin;; of siTiaprs 
ntid certain other details are compiled for the local Govemntent and durinf; the 
year the maps of 14 Ihnnas have been publidicd. Trijiinction matt; maps 
(required by the Settlement Department) of Gya and Shahabad have been 
completed and those of Patna and the Orissa districts arc svell advanced. 

(c) Rcfroduclion oj village mafs , — During the year 17,547 slifCIs have 
been traced, 13,554 have been examined, aSo.Saa copies have been printed .and 
SdfftOSs despatched' 10 Collectors , arid Selilejsjcm 0/ilcer«. The programme 
(or the nc.vt sc.ason is double that ol the outturn just accomplished and every- 
thing points to a still larger and early increase, as copies of village maps are to 
be supplied to every " parcha” holder nbo is in possession of a plot. This 
frequently means the supply of a,ooo or more copies of a village map. In 
connection with this section a small " baJar" establishment varying from 5 to S 
draftsmen has been maintained so as to deal with " baaan" in the original 
sheets which become apparent when examining the traces. 

(/) Raiar section. — This section consisting of about la cadastral draftsmen 
and area estimators de,ils with "ici/ori” rccebcd from the Eevcr.al Settlement 
oflicers and corrects the spelling of village names on original sheets and traverse 
tables in accordance with the thana lists supplied by ibc Selilemcnt department. 

(g) Map record section. — During the year 3,oSi original sheets have 
been received for record from the field patties and 1,357 from the Surveyor 
General’s office. The total number of original maps now lodged in the ollicc 
1581,593. The removal .and rc-ercclion of the large racks and of .all these 
sheets to the new office has been a task of considerable difficulty but the oppo:- 
tunity has been l.aken to rc-.arr.angc .all the maps by tlsanns. The paper traces 
which are prepared prior to reproduction by the Vandyke process arc also kept 
in this section and a register is'under preparation so' that they will be readily 
traceable should further demands for copies arise. 

32S. Major Crichton inspected .all the parties .and camps several times during 
the field season and Nos. 4 .and 6 P.artics with .all their camps during recess, 
ilo inspected the Bengal Drawing office constantly during the year and also 
the ofilce of the Calcutta Suburbs survey. 


UPPER AND- LOWER BURMvV 


No. 7 Party. 

PfrttnUfJ. 

Uc\si.*Co''ODet G. Q. HocJpion, I. A., Sup«in»fndcTtt, m ptaHc, In 
c?»*'fgc uniil ?nd NOkTwbcr 1904 f’nd flf»o from iht isih .May lo 5th 
July J9C5. 

MajtT C. W. I!. Stmends, I.A., Dcinitv Superintendent, iit 
in cHar|;c from 26th November 1904 to laifi May 1903, and oj;atn from 
13th Aiijfisit 1005. 

Mr. .1. S. Snirey, Ratn Asssttam Superintendent, ind prade. 

Mr. t>. D, Smart, Kxira A»»lil.mlSupcrir.tenHcnT,4th prade.in cVsrxe 
from 3rd to s^th No>-cmt>er 1904 and from 0th July to itih Aujjcti 

Mr. C. Graham l-ce, E*tra As^iitant Soperintrndert.^th prade. 

Baba Japdamba Pr.n».nd, Bttra AsaHtant Supgtir.tcndei't.Oth pradc. 

Uabu A. C. ricne. Skib'Astiitanl Soperinlendmi:, ijt prade- 

jfr. W. li. S. Snin^y, Sob- Assistant Sap<r^r^^cIe^^ 3rd pradf. 

17 Travrrsen, t4 compulerj, 17 draftsmen, 4 ijperj, 5 ertirratcr?, 
9 inspeeinrs and $9 foM surwyorj. 


230. The c.ndastra! 
survey ol llic Pak6kku 
disirict was continued 
and a lar^c scale survey 
was carried out of an 
area of 9*3 square miles 
recently added lo the 
Rangoon municipality. 
The programme was 
completed and the out- 
turn of the season was 
.ns follows 
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PART !I. 


230. PakSkku Disirici . — Field work commenced on the lotii November 150. 
and closed on the slid May 1905. The traversing was done under the super 
vision of Mr. J, S. Swiney. The Seikpyu township was completed and a small 
area in Pauk as well as 34 hotns of Pakokku situated in the bed of tlie Irrawaddy. 
The country traversed was mostly undulating and covered with thin scrub 
jungle. Absence of water was severely felt in parts as owing to it the surveyors 
had at times to encamp at long distances from their work. The average 
number of traversers was \2 for 5^ months and their average daily outturn 
amounted to 8 angles and 134 .chains. The traversing was connected to 2 
G. T. S. stations of the Manipur meridional series'and 4 stations of minor 
triangulation of No. 10 Party which was also carried out during the season 
under report. Double chaining was employed throughout and amounted to a 
total of 1,705 linear miles. The theodolite was set up at 12,555 station®, of 
which 10,901 were new and were marked with the usual galvanised iron cylinders 
at an approximate cost of 9'3 annas per station. Observations for azimuth were 
made at 84 stations and vertical angles were observed at 3,101 stations and 
their heights computed. The origin of survey was the same as that of 
previous seasons. 

231. Tlie cadastral survey was carried out under the supervision of Mr. Lee 
assisted by Babu Bose and Mr. W. E. S. Swiney. The average number of 
amtns employed was 64 for 150 days with 6 Inspectors and the average daily 
outturn of each was 26 acres and 17 fields. The entire area surveyed 
cadastrally lay in the Myaing township. Only 387 stjuare miles consisted of 
cultivated land which contained 164,637 fields, the average size, of the field 
being acre. The remaining 218 square miles consisted of jungle in which 
no details were surveyed. The work was checked by 371 linear miles of test 
lines run by Imperial and Provincial officers, and *263 linear miles of independent 

which give an average of I ’6 linear miles of test survey by superior 
officers, to each square mile of the area actually surveyed. The small area 
surveyed topographically was that mentioned above, lying in the bed of the 
Irrawaddy whicli is subject to periodical inundation so that the fields change 
from year to year. The survey was done on the t6*inch scale to enable both 
tjie io*inch and 2-inch maps to be completed. Only the kmn boundaries, 
limits of cultivation and water channels were mapped and the village sites, which 
are occupied during the dry season. The original maps, 53 in number, will be 
handed over to tlie Deputy Commissioner and no copies of them will be 
printed. 

232. Tlie 2-inch fair mapping of the season’s work was completed. It falls 
into sheets 105, 106, 107, 108, 150 and J51, of which the two laiierwere forward- 
ed to head-quarters. That of the Shwebo disirici, which was reported in arrears 
last season, was completed with the exception of 3 sheets, winch could not be 
drawn as the i6'inch maps had been sem (0 Calcutta for reproduction. The 
whole of the Shwebo 16-inch maps have nor been printed and copies supplied to 
the Land Records Department. Of the current season^s work, however, the 
16-inch maps of only 144 iwws out of 462 had been submitted for reproduction 
before the party resumed field work and no printed copies had up to that Lime 
been furnished to the local authorities. • 

233. A commencement has been made with the traverse charts of Burma 
and those of the following 23 standard sheets have been prepared, of which the 
first five have been sent to Calcutta for publication: — Sheet 149W and both 
sections of sheets 148, 196, 147, 143, 144, 145, 109, 152, 189, 190 and 191. 

234. The cost-rates this season have returned to something like their 
normal figure and are considerably lower than those of last season when they 
were exceptional as was then explained. The rate for cadastral survey does not 
include the completion of the t6-inch maps which was somewhat in arrears at 
the close of the season. That of the traversing is 20 per cent lower than it has 
been during the last two seasons which is due to easier ground. All the rates 
include 4 per cent, for instruments. 

235. Pcf:goon Smart was in charge of this survey and was 

assisted by Babu jagdamba Prasad. The area for survey formed a fringe round 
the old municipal limits which had been surveyed in 1895— 97 and as it also 
extended to boih sides of the river, it was spread over a large tract of country. 
On the northern side where the main town is situated the ground was undulating 
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and covered wtlh houses, fnoslly simounded by jjasdens and trees, but on she 
other side it consisteri o( open rice-fields with a fen' mihs and vilbscs here and 
there. The south side, however, was subject to p-riodica) inur,d.il!tm which 
interfered very much with the work at limes. The travet.sitt!: occupied to 
surveyors for two months and the avdt,vge outturn of the traverse surveyors per 
Horkini; day was 7 nngic.s and 36 ch.iins- The clmininp .amounted to ip5‘7 
linear milts and the theodolite was set up at 3,459 stations winch were all marfctd 
with galvaniicd Iron tylinders. Vertical angles were recorded throughout by 
means of which the heights of l.Goo stations were determined and the work w.vs 
checked by observations for aiimitth at aa st.vlions. Three new triponomettical 
stations were also fixed and ni.arked with masonry platforms surmounted by 
pill.ar3 in ilic shape of cubes of t fool sides. 

336. The detail survey wa.s done on the scale of too feet to the inch hy 3 
inspector.? and ay nnn’rts in five months. It was carried out in the usual iv.vy, but 
owing to the broken nature of the ground in the northern portion .vnd to avoid 
the necessity of unnecessarily clmitiing across private enclosures, survey by- 
interpolation was rcEOitcd to in th.ai portion and 0,859 piane-tahlc fixings 
were made. Extra heights were determined with the clii o.vetcr .at 6,635 points 
and where the nature of the ground required it, approximaic contours at s-fcct 
vertical intervals, ‘ were inserted by me.vns of these heights and those 
furnished by the traversing. The number of sheets is toy and the printed m.ap.s 
will be produced by the Vandyke process from the field sheets theilifelvcs which 
will .all be completed and forwarded to head-quarters before the party takes the 
field .again. 

337. The expenditure on this survey during the season is R 65,900 .and 
during October 1905 a further sum of R f, 663 was expended in compirting the 
drawing of the maps and the area statements, bringing the total cost of the 
survey to R67,563 exclusive of the cost of printing the maps, tvhich it is 
estimated will come to about R640. Excluding this, the cost per acre is 
R 1 1 ‘4. The average size of the plot is 0-36 acre. 

338. Proeramvie . — Next season the traversing of the P.ik6kku district svill 
be completed and 900 squ.are miles wilt be surveyed c.adnstrally, leaving one 
season's work to complete the cadastral survey of the district. 


UNITED PROVINCES OF AGRA AND OUDH. 

No. S Party. 

339. Captain W. M, Coldstream, R.E., continued ns Superintendent of 
Provincial Surveys to supervise the operations in these provinces throughout 
the year, and as before the party consisted of one tr.averse and three 
cadastr.al c.arops and one drawing office. The operations of the previous 
seasons were continued and the tot.al outturn of the party for the season is — 

Traversing for cad.vstr.nl survey- ..... 323 square miles 

New cad.vstral survey with records .... 329 „ 

Revision of cad-nstral maps and records • . . i.Saa ,, 

Supplementary- topographical survey', scale 3 Inches » I mile 167 „ 

Road S'J!A-eys ........ t.jCa nrK;.vr miles. 

also certain minor surveys which are given in detail below. The cadastral 
surveys were carried out by the .agency of fatsiris. 

340. Traversing . — The area traversed, 333 square miles, lies in the riverain 

Frmn'ril. tracts of Moradabad di.'trict 

along the Ganges, where the 
m.->in circuits had been mc.a- 
sured during the previous 
season. The cost-rate, in- 
clusive of Ro-S a share of head-quarter cKargcs, is R35 per squ.are mile. 
The traversing was connected with five stations of the Gre.at Trigonamctnc.a! 
Survey and the average line,ar error per mile is 4-6 f*l. Azimuth cbrcrr.ations 
were taken at 4S stations and the angular error is 3-3 seconds per angle. 
The preliminary demarc.ation was gcod. 


Mr* F. S. Ben, Extra ATstAtar-l Supertptrf^dtfn?, xih gradr, 

in 

5lrav<Tse rt2r»T%'WTi, 4 cen-petert, i 7 7 

coad »virviC'ort, tC dralurrcn, cte- 
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241. A lra%'erse was also run along the AIlahabad-Rewah boundary in 
order to fix the sites of the boundary pillars and to provide a basis for the 
cadastral survey of a strip of ground along the boundary. The length of the 
traverse was 98 miles and the cost-fate Rp'y per linear mile. The work was 
difficult and rather expensive, as the line runs over a low range of hills for a 
considerable portion of its length. Azimuth observations were taken at 52 
stations, the mean angular error being 2-6 seconds per angle. 

242. The traverse camp also revised in the field the 64-lnch maps of 
Cawnpore city and environs, covering an area of 8‘4 square miles, brought up to 
date the cadastral maps of certain estates of an aggregate area of t -7 square 
miles in Cawnpore for the Settlement Department, surveyed and mapped 
on the scale of 24 inches to the mile v 6 square miles of the lands of the 
Hdpur Remount Depot, prepared general maps on the 16-inch scale of FyzabadT 
and Ajodhya towns from recent surveys, and surveyed on the 64-inch scale the 
boundaries of 1,364 linear miles of ist class roads for the Public Works 
Department. 

243. Moradabad , — The programme of cadastral survey and revision in this 

Pcrs.n«.l. . district was practically com- 

Mr. I.. F. Berkeley, Extra. Asslsl.mt Superintendent, 3rd Operations Were 

grade, in charge. Commenced in October 

Mr.J. H. Murphy, Extra Assistant Superintendent, 5th grade. I903, and have included the 
3 Heed Inepccturs, 17 inspectors, 240 /n/rru'rr'x. ete. re-SUrvey of 860 square mileS 

in tahsils Moradabad, Thdkurdwdra, Amroha, Hasanpur and Samblial, and 
the revision of maps in the last three tahsils, covering an area of 406 square 
miles, of which 349 square miles of resurvey and 320 square miles of map revi- 
sion were done this season. The cost-rate for the district is R37 for survey 
and revision and R22 for record writing. The district was traversed and 
cadaslrally surveyed in the years 1871-76, but in the riverain tracts the old 
traverse stations had disappeared and fresh traversing was necessary. The 
cost-rates for the season are R,to'4 for survey and revision of maps and Ri7'9 
for record-writing. The average size of the fields is o'8 acre. The maps 
were checked by an average of 4‘4 linear miles of test survey per square 
mile, including r7S linear miles per square mile run by supervising officers 
and independently. Of the 185 patia&ris trained, 43 failed to qualify, 
29 were allowed to provide their heirs to do the work, and substitutes had 
to be provided lor 14. In addition to the fatwiiris, 19 hdnimgos, 33 
partition aniins and candidates, and 26 students of the Agricultural College, 
Cawnpore, were trained in survey. At the request and expen se of the muni- 
cipality a survey on the 64-inch scale was made ol the town of Moradabad, 
the civil lines being done on the 16-inch scale. The area surveyed on 
the larger scale is 1,055 acres, and on the smaller 1,702 acres, and .the cost- 
rales are Ri‘ 9 and 9 annas per acre respectively. This includes the cost of the 
traversing and the printing of the large scale sheets and of a general map on 
the 16-inch scale, but does not include any charges for supervision, and no 
records or area statements were prepared. 

Banda . — Cadastral operations were commenced in October 1903, and will 

be completed in November 


Personnel. 

Mr. F. B. Powell, Exlra Assistant Superintendent, s'j grade, 
in charge. 

Bnbu Nilmoni Chatterji, Extra Assistant Superintendent, 

6th grade. 

2 Head Inspectors, XS inspectors, 207 ctc; 

Karwi remain for revision during the next two 
the maps have been revised and new annual 
year, are 362 square miles in tahsil Baberu, and 
Karaasin, making a total of 720 square miles. The 
square mile for survey and R17 for record-writing. 


1907. Up to date the maps 
in tahsils Bdnda, Paildni, 
Baberu and Kamdsin have 
been revised, and those of 
Ginvan, Badausa, Mau and 
years. The areas in which 
records written during the 
358 square, miles in tahsil 
cost-rates are R26 per 
The average size of the 


fields is I'o acre nearly. Owing to the serious interruptions caused by the 
withdrawal of the pai-zodris from survey duty to estimate damage done by frost 
to crops, the whole of the yillage records for the year cannot be completed and 
made over to the Settlement officer for some months tolcome, but the arrears will 
not be .so serious as to delay attestation. The traverse stations of the survey 
of 1S74-1S77 were permanently marked by stones which are in good preservation. 



CADASTRAL AND TRAVCKSE; SURVEYS. 


An nvcrngc of 4"3 lini'ar milfs of test sur.-sy sv.ts .ipp'i<rt! per squnrf mi! *, 
incliidinf' i'5 linear miles per square mile run by sopervi'^inc ofilcer.s .and 
indcpenrtcn’.iy. Of 1S4 /o/rrdrjr tr.ained, 1 7 failed !i> qualify. 7 were nUoned 
10 pros'ide ilieir liclrs to do the rrorl:, .and substitutes h.ad to be proviiicd for 
the other to. Mr. J. B. Sni.art, Deputy Collector, e.as .att.achcd to fhi.s c.amp 
and tr.ained in nil br.anchcs of the Ttork, and 13 Adem'.'jro* and lo Ioc.a! men v.ere 
tT.aincd in survey. A survey ivas made of tlietotvn of 'iJ.'lnd.a on the 64-inch soale 
at the cost of the municipality. The .arc.a surveyed is 902 acres, and the field 
work tv.as completed at a cost of R 1,103, t'hich includes traversing but does not 
include any charges for siipcrvlsum. 

344. flamirpitr . — The revision of the cad,aslr.al maps tva.s commenced in 

Pirrinr-ii. October 1903, and tvill be 

Mr. P. C. Srr.srt, F.>lt.i As. i'int Saarrintcri-nt. wd ersd'. Completed next Se.ason. I'p 
Mr C. S. t.lu!r..wd. .Sua-rtr.rrd-rt; i,t ^radc to date Inrpiituts f famirpur, 

tir.rd Irmwtor.. 9 .s.prcor,, =53 «c. Sumerpur, ^ Maudba, Rdth! 

J.^iiillpur and Maskara have been dealt with, and M.ahoha tr.hssl reni.ains for 
1905-06. During the year the maps of fargauns R.dth, Jal.llpiir and .Mas- 
k.ara, comprising an area of 7S3 squ.arc miles, 'have been corrected, and iietv 
.annual records written. The .average size of the fields is Up acre. The 
cost rates lor the year .are R30 per square mile for m.ap correction and 
Rao for record writing. The falvArts were withdrawn from survey work fer 
considerable periods at different limes for work connected with damage to 
crops and for other purposes. Owing to these c.aiises field work did no: 
close till August, .and althougb a sufilcicnt number of records will be ready 
tor atlcsiation to begin in November or December 1905, ilie whole of the records 
cannot be completed till rebruary 1906. The maps have been checked by .an 
.average of 4‘5 Unc.ar miles of test survey per square mile, of which 17 linear 
miles per square mile were run by supervising ofilccrs or independently. The 
traverse sl.ations of the l.ist_sur\-cy of 1874-79 "'co not pcrin.anenlly marked, 
and except those at trijnnetions of vill.agc boundaries, vert’ few have been found ; 
this has enhanced the difficulty of the w'ork and will render map maintenance in 
future very arduous. Out of 193 /u/aafrrV, 33 failed to qualify in survey, tp 
of these were allowed to provide their hcir.s to do the work, and local suh.sliiutes 
were provided for 14. Thakur Lckhraj Singh, Deputy Collector, was attached 
to the section in Kcbru.ary for training. 

345. Drarzuig O/Ticc.— Fourteen sl.and.ard sheets, .\o. tot, 102, 1:5, tiG, 

rrnlirfl. ISO, I30, 13I, I32, t.?}, 

Mr. J. Kennedy, Extra A‘S<Iitant Supfrinlcndcnt, 3 rd j^rade, 145, 14(5»53, 54 , 55, b.TVC 

mV,\v. C. rHcc.lmc Extr.i Deputy Supcrmlerdfr.t (retired), COItipil'cd OH the S-inch 

ttmpo'nrily rr •enKrjrt-l SCnlc for reduction tO onc- 

1 b^.n:t>vr.3prob.nl;enrr...^v■«■J•<.r,.^^<lr=!.,alrn.«c. l„. pbotogr.aphy, and 

twentv-one maps of the s-inch topographical Surrey of Meerut of 1S7S to iHSs 
have been revised from the maps of modern Cadastral surveys. Two district 
maps of Meerut and Pilibhft have been completed on the -i-inch scale for 
reduction to ono-li.iU, and submitted for public.ation, 16 traverse charts of 
sbceis 60E, 70E. and both sections of St, S2, S3, S4, SG, 99, and too rrere 
drawn .and submitted, and 22 plane l.abjg sections were compiled on the 2-iacii 
scale from the cadasir.al maps of FamiUhabad, Et.-iwah and Jrilaun for sup- 
plementary survey by a topographical party. 

246. Three planc-tabiers were employed on topographic.al survey on the 
e-ineb sc.ale to supplement and fill in gaps in the c.adasttal surveys, .and on the 
topographic.al survey of certain roads and railways in districts Meerut. Stt.apur 
.and B.ihraich, and of the riverain .arc.as along the Gogra in Bahraich, Kheri 
.and Silapur. Their total outturn was 167 square miles and 200 linear miles 
of railways and roads. 

247. During the field season, the Superintendent inspected the cadastr.al 
field work and survey offices in ^lonatlabad, H.-.mirDur and B.ind.a, conducted .a 
class of 10 officers o! the Indian Civil Service, checked the topographical work in 
Meerut and B.ahratch, and inspected the office of the tr.aversc section at Mor.a- 
dnbad. During the recess he ag.ain inspected all four offices. 

24S. The c.ad.astral map correction remaining to be done in Ii,'ind.a anti 
Hamirpiir, .and the miscill.tncous work of the traverse section, will be tr-ansferred 

n 
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in October to the direct supervision and control of the Land Records Department, 
and Captain Coldstream and 4 officers of the Provincial Service will be 
replaced at the disposal of the Sun’eyor General. 

249. The Drawing Office • will be retained for another year to continue the 
compilation of preliminary editions of standard sheets from cadastral maps and 
the preparation of plane-table sections for supplementary topographical survey. 


ASSAM DETACHMENT. 


PcrsoitjicL 

T. Sliaw, Extra Deputy Superintendent, and ^adc. In charge. 
Mr. F. P. Walsh, Extra Assistant Superintendent, from lyih January 
to 30th June igo.v ^ . 

Mr. C. A. O’Donel, Extra Assistant Superintendent, up to xpth Janu- 
ary T905. 

5 Traverse surveyors, 2 computers, 8 draftsmen. 

The outturn of field work during the season is 
statement 


250. During this sea- 
son the work of this 
detachment was con- 
fined to traverse and 
boundary surveys and 
standard mapping, 
shown in the following 


District. 

Traversing for 

CADASTRAL SURVEY ON 
THRSC.ALG OF td INCHES 

I = I MILE. 

Traversing and 

BOUNDARY SURVEY 

OF Tea 

GRANTS. 

Total 

square 

miles. 

' Linear 
miles. 

Number o! 
villages- 

Square 

miles. 

Number of 
gr.nnts. 

1 Square 
! miles. 

Nowgong 


... 

3 

I'o8 

I -08 

44-70 

Sibsdgar . 


... 

7 

7‘40 

• 7-40 

34-84 

Lalihimpur , , 


20*27 

45 

SJ '40 

71C7 

424-26 




55 * 

59-88 




In addition to the above, 28 linear miles of traversing were measured along the 
Dibru-Sadiya railway between Makum junction and Ledo coal mines station. 
The linear miles given in the above statement includes 153 miles of lines connect- 
ing grants and villages with one another and with previous seasons’ surveys. Out 
of 4,061 stations at which the theodolite was set up, 50 rvere marked with stone 
prisms, 209 with masonry pillars and the rest with wooden pegs, and at 3,090 
stations previously marked by wooden pegs s 6 mal trees were planted five feet 
north of each station. As there are no regular village boundaries in Assam, the 
traversing for cadastral survey was cpnfined to cultivated lands and village sites 
and any small blocks of intervening waste which could not conveniently be 
omitted. 

251. As the work done by this detachment is of an exceptional nature, no 
useful purpose would be served by disefissing the cost. During the year seven 
standard sheets were submitted for publication and nine district maps on the 
scale of i-inch = 8 miles for the gazetteer were drawn. Mr. Shaw conducted 
tw'o Survey school examinations for first class certificates at Gauhati and Jorhat 
and also examined 15 Pleaders in surveying and 13 fiafwdri candidates. 

252. It is intended to close the drawing office from December 1905, when 
the wliole of the material available from recent surveys for the correction of the 
standard sheets will have been utilized. The detachment will then cease to 
exist and the few traversers and computers remaining will be placed at the dis- 
posal of the local Government to continue traversing for cadastral and Tea 
grant purposes. Mr. Shaw will also remain in the province for the present to 
carry on the work of maintenance of land records until he can be replaced by an 
officer of the Provincial Civil Service whose appointment awaits the sanction .of 
the Secretary of State. 
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TRIGONOMETRlCAt. SURVEYS. 
India Triangulation. 

Ko. 34 Party. 


Crtp vn H. TctrT, K.E., Dryuty 
JriJtmltrs, snci 

7*!r. t>, J. niiritr, Si:t>-Ajirr.jr.s Saptrin* 

i^U. C. !?. Sirnon*. Sub-A<:jfjJ3ri 5ap<r»n* 
ie«slT.t, Cta.'Jr. 

3 Ktccrde^''. T V. filer, I hr^piia! 


353. The party w.as under the charge o{ Cap'.ain I!. 15 . Turner, R.E., 

throughout the ye.ar under ruvierr. 

354. The progi.antnre of fic-id e.ork 
consisted of the commencernent of .a nev.' 
series of triitigulntion in fhahichist.an. 
.■\s there w.as no princip.al series in the 
neighbourhood of Onetta cnnhich So b.asc 
the new scrie.s, the hatter tv.a.s sl.arted from 
a secondary b.asc .and a connection avith 
the Indi.an Princip.al Tri.aiiguhalion tv.as left to .a future d.ate. The need of good 
tri.angulaiion in B.aiuchislan was so great that the above compromise Irnd to 
be made. 

355. The party look the field in the fins t week in October .and, .after .a 
march of S7 miles to Kakdi, the work of building st.ations was commenred. 
Ow'ing to iio stations being ready, obserr.attons could not be commenced till the 
a5th October. From that date obscrcaiions were continued to tlic 7th March. 

The recess quarters were reached on the 3rd April. After this d.ate, how- 
ever, futlber field work was carried out. The trianguhation round Mu.ssoorce 
was revised in order to lest whether there had been any permanent di,splace- 
menl of the hills due to the earthquake shock of April 4111. Observations were 
also taken from Dnnog 11 . S. to the snonpeaks lor the investigation of the 
co-cfficienl of refraction to be used in calculating their height.s. 

35c. During the recess the computations were completed, the seasons 
outturn of work being — 

Prtt:c{fa! TrienpihsHm. 

Number of stations revdy fixed 6 

Number of figures completed 3 

l.rngih of series completed in miles ..... tjo 

Are.a of Itlangul.ation in square miles ..... 3,464 ‘ 

Number of station, at nhich ostronomic.at .Azimuths were 

observed ......... i 

Mean triangular error (9 triangles). ..... 667 

Sc:{<eiiary Tricnptlc He r:. 

Num.bcr of st.ations newly fixed ...... cV. 

Number of figures completed ...... i 

Length of scries completed in miles , , . 

Area of Irlangulation in squ.arc miles . . 

Mean tri.angul.al'0n error ..... 

357. The Superintendent, Trigonometrical Surveys, inspected the party on 
September 1 3lh. 

SCIENTIFIC OPERATIONS (GEODETIC;. 

ASTRONOMICAL LATITUDES. 

No. 33 Party. 

35$. Captain H. M. Cowic, R.E., accompanied the Tibet Frontier Mis.slon 

to Lha-s.a in the .summer of 1904 ; on his 
return to N'o. 33 Party (Astronomical) in 
November he tv.as employed for some 
areeks in computing the rcjults of iHaugu- 
lation in Tibet and in drawing the i.air 
sheets. The Astronomic.’.! party did not 
therefore take the field until December 
1904. A programme was designed to 
furnish certain results which were urgently required to supp'.c."nenl the existing 


nsr.vCel ‘r'i’ S- G. Btrrrs'd, R.K., 
F.R-S- ii cKsr^je up to lyh 

NcN-jr-Vcr aft-J -pijn Ifcm iBth 

H. K.R, AKr-tiar*. Siircr- 

jrifrJrr.:. sa-. Cc'?.r.»? frem New 

rr’V-f 

t i tdirrejer. 
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astronomical data of Lower Burma. During the field season Captain H. M. 
Cowie, R.E., observed for latitude at the four longitude stations of Lower 
Burma and for azimuth at Nagarkhdna, a station near Chittagong. An azimuth 
had already been observed at Dattaung Taungzun and Kyaunggyi which were 
near the Altyab, Moulmein and Prome Longitude stations respectively. 


Table of results. 

Latitudes, 


Series, 

1 

'Station. 


Ixingttudc. 1 

j 

Astronomical 
Latitude » A. j 

Geodetic 
Latitude ■•G. 

Probable 

Error. 

Deflection of 
the plumb- 
line*» 

A-G. 


Moulmein 
Prome . • 

Akyab . , • . 
Nagarkhana . 

Feet. 

90 

100 

20 

290 

0 > 

97—40 

95—^5 

, 92—56 

91—51 

0 • v 

16 30 2'97 

18 49 18 62 

20 8 14*87 

22 22 57*08 

0 * • 

16 29 5462 
l8 49 14*18 

20 8 12*86 

22 22 56*38 

ir 

±0*1X3 

±0*101 

±0-063 

±o'o59 

■hS'35 
+4‘44 
-f 2*01 
+ 0.70 


Asimuths. 


Series. 

ObserviniT Station. 

Astronomical 

Azimuth'sA. 

Geodetic 

Aiimuth-^G. 

1 

1 A-G. 

Station observed. 

Burma Coast ^ 

Dattaung . , 

’ravmgr,ua « , 

Kyauntjeyi • 
Nagarknana « 

0 ' » 

171 27 28*29 

31 16 18*58 
109 26 42-1 
155 47 *3‘34 

171 27 31*93 
31 16 3V77 
109 2l> 48*1 
15s 47 21-9? 

—3*64 
— TS’ig 
—6*0 
-8*65 

Beng.'jra. 

KamaU. 

Prome, 

Chandarndth. 


259. Latitude observations were also taken at Dehra Dun (Haig observa- 
tory) station, the result of which is exhibited in following table: — 


Table. 


Station. 

Date. 

Astronom-cal 
Latitude^ A. 

Geodetic 

1 Latitude>=>A. 

Deflection of 
the plumb- 
line®, 

A G. 

Dehra Dun (old Survey Office) . 1 
Dehra Dun (Baseline East End) 
Dehra Dun (llaig observatory) . 

April 1852 

November 1892 
December 1904 and 
March 1905. 

30 19 I9-56 
30 16 37*26 
30 18 51*90 

30 19 S7'07 
30 17 7 'vS 
30 19 28*73 

— 37 ‘ 5 i 
—30*09 

-3693 


PENDULUMS. 


No. 23 Party. 


z6o. During the season 1904-05 the party was engaged in making 
Pcrsnincl. pendulum observations at a number of 


Maior G. P- Lenox Convoghain. R.E., Su- 
perlntendcnt, 2nd tirade, in charge, Babu Hanu- 
hjan I’rasad, Sub*A'?sist3nt isuperintendenl, 
1st grade, 2 surveyors and Computers. 


stations situated on or near the meridian" 
of Calcutta. 


c6i. The new pendulum apparatus was used for the first time under field 
conditions. At the majority of the stations visited houses of more or less 
suitable character were available, but at four recourse had to be had to a tunt. 
The variations of temperature which are unavoidable in a tent were a source 
of anxiety and Major Lenox Conyngham is of opinion that for the future where 
houses are not available, it will be desirable either to build a temporary hot ur 
in some way to supplement the piotection afforded b}' a tent. ‘ 




















UlAri«.\MS 

JLLUSTRATIWCTHE RESULTS Of 

rENl)'’l>UM 013SKHVATIOXS IX I3EXGA1.. 
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i6j. In iJic follo'.vi'ij; t.i'tde ihe rrsuhs of ihs oViS'rvattons .ire ffven : — 



LatiJstir 

SL'-irff A ^ 

< 


' P'k )'T <1 

tt 

■ 


fw 

Cuttsck 

soip 5 

I'cct. 

93 ! 

07S 651 

97$ 669 

07S 636 


0 

Chatr;i 

*2 40 

64 . 

’ .c-„ 

•!:S 4 



on 


25 236 

"3 i 

•05S 

•965 

•9.50 

•f 

'<’35 

R^ift^rhandpur 

25 57 

132 

■9;-' 

1 

■975 

-f’ 

' 0^5 

Kce^rhsTl 

20 741 


T-S 5 

•967 

570 ‘r <37 

— • 



2631 16 

26S i 

0:4 

I 'OiO 

-035 



•Sillgeri 

id 41 4; 

3 f ^7 : 


'P «3 

•04S 

— 

■r.25 

Kiirfeong 

2652 5. 

4 , 9'5 

•02S 

1 '033 

■Ct >2 

— 


DArj-reJinjr 

27 3 47 

6 ,OfO 

■503 

•93' 

•074 

— 

‘M 3 

Sandakplm . * 

27 6 0 

r 1,713 

■193 

■93 » 

■o;S 

““ 

•147 


Till! v.ilucs of g are based on the v.ilue 979'o65 at Delira Di'in, ivliicli in 
turn depends on the value gSi'eoo at Keiv. 

In reducing to .sea level the three correciions, for height, inleivening mass 
and inequality of surface, have all been applied. The calculation of the la»t 
which is called the orographical correction was a laboiioiis piece of work. The 
methods elaborated by Captain Basevi and Colonel Htrschel were followed, 
though some modifications tending to simplicity were introduced. 

The pendulums seem to have suffered a very slight diminution in length 
during the field season, producing a change in the time of vibration of the 
mean pendulum of o'ooooots sec. The cIToct of such a change on the deduced 
value of g is coos c.m. 

There is no evidence of the change being greater in one pendulum iban in 
the others, and it is impossible to say wlictber it has taken place gr.idually 
or suddenly. Under tbesc circumstances it has been thought best to use 
the mean of the two values of the lime of vibration at Debra Duii, the one 
defcrmiiicd before and the other after the lour, in deducing the value of g .it 
the other stations. 

The points of interest in the se.ason's results are — 

1. The considcr.able excess of gg' over about latitude 25'. 

2. The very large defect in g^" at Siliguri at the fool of the Himalayas. 

3. The fact that the deficiencies in at the Himalayan siaiions, though 
considerahte, are very much les... than tiiat indicated by Captain B-iscvi’s 
observations at Mord. His result could only be interpreted by supposing 
ibal the gre.1t apparent mass of the Himalayas W3.s entirely compvns.itt‘d by 
deficiencies of matter in the underlying parts of the earth’s crust, whcre.is the 
deficiency at S.inriakphu corresponds to a compensation of only about ono-ihird 
of the visible mass ; that is to say. if the stmta underlying Sand.ikphu were 
compressed until the height of that st.ition was reduced from 1 1,766 to 7,5f’(5. 
they would then be of norm.il density, namely, 2‘8. 

When ,1 section of the country traversed is drawn to show the rc.i! masses 
revealed by the pendulum, the dt-fieclions of the plumb line found by Capt.'dn 
Cowio in 1O01-O2 become intelligible, ibotigh without a grc.itcr number of 
pendulum stations it would not be possible to accouni for them complrtcly. 

262. The parly was inspected fay the Superniendent, Trigonomctric.il 
Surveys, in September 1905. 
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TIDAL AND LEVELLING OPERATIONS. 


No. 25 Party. 


Tidal Operations. 


263. Major J. M. Burn, R.E., held charge of the Party from 2nd November 

Perscnuel. 19°4 1 ° lOtb July 1905, 

Major J. M. Burn, R.E., Deputy Superintendent, 1st grade. , , . 

Mr. J. P. Barker, Exira AssUtant Superintendent, 4lh grade. 

Mr. H.G. Shaw, „ „ „ 5th „ 

Mr. E. H. Corridon, Sub-Assislant Superintendent, isi grade. 

Munshi Syed Z»He Hasnain, Sub-.-^ssisiant Superintendent, ist 
gr^^de. 

I Surveyor, ip computers, 2 native artificers and 4 tidal clerks. 

date he proceeded on privilege leave combined 
certificate. 

Mr. j. P. Barker held charge from ist October 1904 to i.st November 1904, 
from iith July 1905 to 24th August 1905 and from 1 6th September to 30th 
September 1905 

264. Observations were taken by means of self-registering tide-gauges, 
during the year, at the stations given in the following list. The permanent 
stations are shown in italics ; — 


when he took i month 
and 15 days' privilege 
leave; and from 25th 
August 1905 to 15th Sep- 
tember 1905, on which 
with furlough on medical 


Stations. 

Automatic or 
Personal 
observations. 

Dale of com- 
mencement of 
obiervoUons. 

Date of closing 
of 

observations. 

Number 
of years of 
observa- 
tions. 

Rbuarks. 

1 Aden 

Aulomatic . 

1879 

Still working . 

55 

. 

2 Karachi .... 


1881 

24 


3 Okha Point . . . 

” { 

1874 

resrarted 1504 

1 1873 

1 


4 Bevthay {Apollo Bandar) 

n 

1878 

still working . 

27 

Proper^ of 
Port Trust. 

5 Bombay (Priuce*s Doch) . 

„ 

18S8 

„ 



C Madras .... 

7 Kidder pare .... 
0 Rangoon , . ■ • 

9 Port Blair .... 

■ 1 

» 

l 83 o 

restnrtcd 1895 
lESi 
1880 
18S0 

1890 

still working . 

10) 

>20 

loj 

24 

25 

25 



In addition to the above, readings to tide-poles were taken at Bhavnagar, 
Chittagong, Akyab and Moulmein. 

265. All observatories, where there are tide-gauges, were inspected during 
the year. The registrations at these observatories have been satisfactory, ex- 
cepting Okha, where there was a break in the record from 6th November to 
26th December. The gauge has since worked well. Readings to tide-poles 
uere taken under the direction of port officers. 





Eci?.KTrnc opEriATioKS (GnODr.Tic). SS 

TIic two fo!Io'Am|: lafe’es the nnminl p':rci£:;i:s^e? oi 

the predicted litre :md liCi'i’ht, errors of hir;h nnd fo*.v ^'inicr r»i opto cor»',i rnd 
riverain st.'aiors:—- 


Ptrcinlccj c/ errors tri frfiriotre isrtts orj-d ct c^rr, Coost 

StuHottt Jri'nt cuit^’tsHc re^iiirMiOr.S^ 



Ptrcontd^c cf errors in frcdicicd Hmcs and hcff:his at rherain stations 
from aufcmatic re^istrattons. 


i|o5 

iF/» 

1^0? 

l<>TO 

lO-'-J 


YtA». 


<f :o»r>rs 




Iff tiwc. 

■ 

I** litJ'VPir. 




ij 

Wii'^ 

*i iftS-s 

w.*;^ A,! 



*rj*»Llrt <4 

r* 

fi* ti 



S'.AtU'CV 


sSk. 


V. rjM' 




II. w. 

u \v. 

H. W, 

1. w. 

n.vv. \ 

\ 

U \V 


2 

S'S 

55 

?4 

4? 

\ 

5i i 

J . 


3 


55 

fl 

47 


74 




C'l 

:s 

57 

o'; 

OS 



53 

S> 

;t 

r>i 

1 

•■Jt 


* 

55 

5> 

70 

f-3 

VS } 



3 

S^? 

Oj 

7^ 

<r 

h ! 




f'\ 

os 

79 


V’J 




Cl 



53 

■'■ 




55 

fs 


'«> 

ti 

j 7 

- 


•SS 

6. 

7? 


sr 1 

95 

’ 


.JL 




” ! 

f-t 


zG-j. A reconnaU'ance of Ijie Malay Pcninjula near ICedah r-ar; made v.iifs 
ihe object of finilmp; suitable sites for tidal obserratories, but ended in failure. It 
has been found that the nbole of tbc tvesl coast is unfavourable for tbc tjtab- 
lishmcnt of pb.scrvatorirs, and tlie scheme of carrying out tidal operations in 
the Peninsula bas therefore had to be abandoned. 

Prepar-ations arc being made for the reopening of n lid.al ob'crvatcrv rt 
Mouhnein. It is now i9'ycars since this observatory vvrs closed. The results 
derived from the ohsenations which will now be obtained v.ill serve as a ehccl: 
on the accuracy of the predictions and will be cf benefit to fioth science .and 
commerce. 

fVetivc mca'urcs will be taken to cst.ablish an ohscrv.aiorv ne.ar 5-'.:a>:itj. 
It is hoped th.a; the observations wifi be productive of results vhtch, in conjunc- 
tion with those already obtained at Jiiter .anri Perim, w;!i be of great help to the 
scientific itivestig.ations of the tides c! she Red Sea. 
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PART II. 


Spirit Levelling Operations. 

268. The Levelling Detachment was employed in Sind and in the Dehra 
District. In Sindh levels were t.aken between Stijawal and Sukkur; in Dehra 
the short line from Dehra to Mussooree was revised. 

The levelling in Dehra was done with the object of discovering any change 
in level which may have been caused by the earthquake of 4th April. 

The total outturn of work was 318 miles. 

The Beld season commenced on 21st October 1904 and closed on 15th 
June 1905. 

Standard bench marks were erected at 19 towns in the United Provinces, 
one in Gwalior and one in Jhdnsi. 

A second levelling detachment has been organised and the detachments 
are designated Levelling Detachment No. i and Levelling Detachment No. 2. 

During tile coming field season detachment No. i will take levels across 
the Brahmaputra between Dhubri and Fakfrganj and then connect the standard 
bench marks in the United Provinces with already existing bench marks. 
Detachment No. 2 will level from Sukkur to Shikarpur across the Indus and 
then from Lahore to Chach Base, connecting bench marks at three canton- 
ment stations. 


MAGNETIC. 


No. 26 Partv. 

269, During the year under report satisfactory progress has been made 
„ with the work of the 

Personnel, 


Mnjor H. A« D. Fraser, F.E., Deputy Superintendent, ist grade, in 
charge up to 3oth March 1905. 

Captain R.H. Thomas, R.E., OfTiciaUngf Assistant Superintendent, isl 
grade, in charge from aisl March 1905. 

Mr. E. C. J. Bond, Extra Assistant Superintendent, 6th grade, from 
20th April 1905. 

Mr. H. P. D. Morton, Sub< Assistant Superintendent, 1st grade. 


2nd 


Unbu U. P. Pay. 

Mr. A. M. Talati, „ „ „ „ „ 

Sth May 1913. 

Mr. E. A. Meyer, Sub-Assistant Superintendent, 2nd grade. 
Babu N. R. Mazumdar, „ „ „ „ 

12 Observers, computers and recorders, i surveyor and 1 wriler. 


up to 


vertical force 


magnetic survey : the five 
base stations are now 
in working order with 
the equipment originally 
conlemplaied; they can- 
not iiowever be consider- 
ed fully equipped until 
the vertical force instru- 
ments are installed t two 
of these have arrived in 
India while the remain- 
insirument is already in 


ing two (excluding Coiaba where a 
operation) are expected shortly. 

270. The field season commenced on the 20th October and ended early in 
May when the party moved to recess quarters. Four field detachments were 
employed during the work season. The field observations were taken chiefly in 
Rajputana, the Central Provinces, Nizam’s dominions, parts of Madras and tlie 
coast line from Mangalore to Cutch. Railways could be utilized but little, and 
the intervals between stations w'ere mostly covered by marching. The total 
number of new stations was 206. 

271. The two Imperial officers erected the self-recording instruments at 
Toungoo in December 1904, and in addition observed at 5 new and 4 old repeat 
stations and at the five base stations. 

272. The total number of stations observed to date in four working seasons 
is 80S with 22 rejieat stations : it is expected that the preliminary survey, includ- 
ing the extension of the work into the more easily accessible hill districts, will be 
completed in three more seasons with four field detachments. Most of the work, 
however, lies in difiicult country, and progress will be distinctly slower than in 
former years. 

273. Magnctoin'>ters behaved uniformly well in the season under review and 
the results from them up to the standard laid down, but the dip circles in 
some instances gave considerable trouble in spite of their having been put in 
thorough working order at the beginning of the field season. Under ordinary 
observatory conditions, dip observations cannot be relied upon within ± 2 minutes, 
and in view of the approaching installation of the vertical force instruments, an 
earth inductor of the Schulze pattern has been ordered for Dehra Dun base station. 

274. In 1903-04 the log w’lC observations revealed marked changes ; the 
two standard inertia bars were therefore remeasured at Kew in 1905. It was 



SCSENTtnC OrERAHONS {REODEliC). S7 

found W.h li3fs bnrnptt TTciphl, bm the csuse remnins untxp'.jinnd, Te:c 
sbAo!u:c nunnents of incrtu of the bats (frtc'pnclivc of (he dimcns'oni;) ttcjc 
determined at Ktw by f’ra'efsor Watson’s tnotfiod. 

The Wapnciic Survey is indebted to Ptofrs.tcr Wasson frr the pKl of a nev.' 
standard inertia bar. In order to detect in future .any ebanpe in Kety.hs risber 
in the b.nrs or mapnets, ranction has been ashed to the pmehase of .a delicate 
balance ; .any change in the observed rveight of a sy.stcm will then indic.ate the 
desir.tbility of tcactermininj; its momcisl of ineitia. 

37J. The parly proceeded to recess tjoartets on the 'tfi ^f.ay and the 
compulation of the 'field werfc h.as been completed and a!)sir.act 5 of rcstdts m.ade. 
Good prepress has also been made trith the t.ab'j!.itIon .and reduction of the base 
Station results for 11)04. which mill isc published in the next annu.al report. 

176. TIic c.arlhquahe of the 4th April last svas registered on the ntagnclo- 
prapliR .nt all the b,ar.c stations, tvhilc at Dchr.v Dun the shock nas sufficiently 
violent to throw the dcclin.nion inUrumcnl out of adjustment, .and even .at 
BarracV.poru the disphtccmenl was so great that the declination m.ngncl .tdlicrctl 
to the side of the box and it was ncccss.ary to introduce a b.tr m-agnet into the 
room to restore it to Its norrn.al positii^i. The shortness of the lime rc.ile on 
the inagnttograph lrace.s fon which 1 hour is represented by ■£> inches) precludes 
any very .nrcur.ntc me.asurcmrnt of the exact lime of ariiv.al of_ seismic waves ; the 
indications are therefore of no grc.nl v.nlue as f.nr as the investig.nticn of the speed 
of such twivcs is concerned, and the results deduced from the various obscrv.n- 
tories c.nn only be reg.nrdcd as an approxim.nion. There appe.nrf, however, to be 
sufficient evidence to show that even so close to the origin .ns 130 miles, magneto- 
grams do not record prelimin.iry tremors. 

277. Dchra Dili Ohservatory. — The horiront.nl force instrument has given 
good results throughout the year, but the declination has required adjustment on 
two occasions, including that after the c.nrlhrjuake. 

The vertical force pillars were erected in July hast and the instrument itself 
in August. Experiments for the elimination of the temperature co-efficient ate 
now in progress. 

278. narraekf'Ore Ofisfraa/ery.— The instruments have worked satisfactorily 
throughout. The site is unhealthy and the observer who has .suffered considerably 
from sickness is being transferred to Debra Dun. The vertical force instrumrnl 
for B.arrackpore has arrived, and it is hoped oppottunily will offer to erect it 
during the cold weather. 

279. The observer at Kodaik.dnal resigned bis appointment in April hast, but 
ibrough tlic good offices of the Director, Sol.nr Physics Observ.unry, a suitable 
incumbent was obtained locally. The declination instrument .again gave trouble 
througb interference .and it w.as opened op in December hast. Nothing in the 
sh.ipe of fungoidnl grouth could be detected, but the instrument uas taken to 
pieces, the parts thoroughly washed with percloridc of mvreuty and tc-crccled, 
since when the results have been saiisf.ictory. It is noteworthy that the hori- 
zontal force magnetograph has not exhibited signs of this derangement. 

280. Tonr.gc-o Ohsematcry. — ^Thc instruments were installed in December 
last year, and several experiments canied out for determining the temperature 
co-efficicni of the horizontal force system. These were not altogether s.itisfac- 
tory, and after the lapse of some ■wcks .a solution was indicated In the T.ipld 
loss of moment csddcnl in the horizontal force m.agnct. As it appeared prob.ablc 
that this was due to the manufacturers having omitted to ''.age” the magnet, 
the observatory was rcccnlly visited and the operation carried out. It is hoped 
that the magnetic moment is now stable and further experiments to determine 
the tempcr.ature co-efficient will be carried out next field season. 

251. A beginning has been made with the investigation of the reduction for- 
mul.T for the held observations by Mr. J. Ecclcs, M.A., on lines suggested by 
Sir_A. Rucker. In order to reduce the magnitude of the corrections for diurma! 
vari.al!on, observers will not woik between 9 A. M. .and 3 r. M. in future. 

252. A table showing the approximate preliminary values (uncomccled) of 
the magnetic elements at the stations of observation of the field season 1954-05 
is appended, together with .a reference index map. 

285. During the next held sc.ason operations will be carried on by fo-ur field 
detachments. Two detachments will work in Chota N.agpur, O.-ista and the 
•Agency tracts, one will work on the Eastern Bengal and .As<,am-Bcng.-I Rail- 
ways, while the fourth will be employed in filling up gapslcit in previous srasors. 



N’amc of Station. 


Laittadc. | Loogitutlt*. I 


Declination. Horiiontal 

I'OfCC. I 


Shahabad 
6o+ Barag£on 
C05 Birpur 
C06 Manakhoar 

607 Gancapur 

608 Jlialai 
Cog Malpura 
Cio Awan . 
Cl I InUargarh 
612 Kotali 
C13 SingoH 
C14 Rtinipura 
CJ5 Jhalra Patan 
O16 Kundio 

C17 Khilchipur 
618 Naiakila . 
Cig Thurla 
020 Hat'Piplia 
Oat Bistan 

622 Khal Ghat 

623 Dhar 

C34 Chikalda . 

025 Sondwa , 

026 Artia 

027 Jawhar . 

628 Girdon 

629 Peint 

630 Baphlun . 

031 Knnasi , 

032 Jayklieda 

033 Lawa 

634 I Bichabhera 
O35 Dhambolia 
O3O DebharJ , 

637 Ghatanogam 
O38 Danswara 
C39 MAnpui . 

640 KAnar . 

O41 Silwani 
642 Goiirjhamar 
O43 Shahgarb 
C44 Khargapur 
O45 Chhaiarpur 
640 Ajatearh . 

047 Aniangani 
SOO Salaiya . 

048 iManchar . 

049 Snngamner 

050 Shevgaon 

051 Sliagud 
652 Chousalla 
^53 Ter 

0s4 Mominabad 
OsS Udgfr 
056 Aiirdd 
C57 Bidar 
658 Hajasoor . 

G39 Dallum . 

660 Mirafgaon , 
G61 Bijapur . 

663 Gabsavalgi 

663 Shorapur 

664 Mudga! . 

OO5 G.adag . , 

000 Alur 

667 I Alimatti • 

665 I Korkop . 

GOi; Jamkhandi 
O70 Jnth 

O7* K'JndImrpur 
0/2 N'aieputa 
G73 Kaledhon 
O74 Nundv Bavoor, 
6/5 Tadgale 

676 I Kiivoy 

677 I Kasarngod 
O78 •Mangalore 
679 I Udfpt 


5 25 14 40 

9 25 40 10 

*0 20 7 30 

11 26 24 30 

0 26 28 So 

7 26 21 30 

8 20 17 o 

9 25 48 o 

*0 25 43 SO 

25 *1 30 

6 24 58 10 

7 24 27 40 

8 24 3O o 

9 24 2 o 

24 a o 

8 24. 3 40 I 

7 22 46 io 

8 22 46 o 

9 21 41 50 

*0 22 8 so 

t 1 22 36 o 
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Absiraci showing the approximate magnetic values at siaiio?ts observed at 
by No. 26 Party during season jgo^-o^ — contd. 


0 

Name of Station 
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74 7 20 
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16 S9 >o 

73 >8 50 
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17 35 20 

73 10 0 
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73 2 30 

689 
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18 32 20 

72 57 0 
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71 46 30 
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7i 22 10 
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21 30 30 

sa. 54 40 
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18 45 io 
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83 S 4 20 
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S3 24 0 
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PART H. 


Abstract shoxcin^ the approximate ma^tettc values at stations observed at 
by No. 26 Party during season /po^-05— concld. 



Repeat Stations. 


Bhusdval . 
Jubbulporc 
D irieeling 
Tavjy 
, Lashlo • 

. Aky^b 

Silcharor 
Cdchir- 
Dib’ugirh 
^ Bangalore 


70 56 44 
88 16 39 
9S 12 30 
97 4^ 40 
20 7 53 92 55 18 
24 49 45 92 47 21 

27 29 24 95 SS 40 

*2 59 35 77 35 s8 


** I 30 
W o 25 



Na.*E.—T!vs abotfftVilaM o? Drp.OiiUniUon and Horizontal Force are uocorrected for secular chance, diurnal varia* 
1, ioitrumintai difTereTCc*. etc, aid arc to bj consiiered as preliminary values only. 

SVaerw blanksosruf, valuis have Ijtta already foaad darioE previous field seasons, or the bbsertaUons have not been 


SVaereblanksoeruf, valuis havebeea already foaadduriuE previous field seasons, or the bbsertaUons have not been 
conpleteJ. 

T 1C Saf\‘j? number* refer to the published rlitrt ; thus No. |2 1 denotes No. 3 station in the dotted sautre, the sphr teal 
cO'anlinaies o! wbji; centre are So.-tb LitifuJe and yff* EastXonEitude. 

AULoncitudes are referable tiithitor .Madras.Obiervatory takea at the value, So-''*i4'-J7*' East from Greenwk-lj. 















jrtiiott%eoffTaphid at the Offlet 0 / the 7rigt»«mttfieol 3rai,ci, *r'wy of 2»Aia, Dthra 2>»h». 
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jieU parties during the year igo^-og. 




Number «f Patty. 


Stitfiniaryof ihe ouiturn oj 
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PART II. 


Statement shormg the cosl-raies of 7>’ovk 



; 



Cost-rate 
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OrtJcrj were received by Captnln Bcazelev to nsscmWe ft survey detachment for 
,v SomixUland nt the end of December >902. The 

/ arrived at Obbla on 29tli January 1904 and 
worb was closed about the middle of June iga.j. . 

Tlie svork was heavily handicapped at the 
outset by lack of tran<port and facilities for 
rxirndiiiK the furvey on either side of the line of 
comrnimications, and with the exception of the 
survey cf the latter very liUle work could be turned out till nerbera was reached In July, 
The \\ork with the Obhia column was carried out under very trying conditions as the 
marches were made in the heat of the day under a very powerful stin and water was often 
very limited. From September 1903 onwards, the parly was employed to its utmost 
capacity except when delayed by the want o( An escort when work had at times to he 
cuMailrd and even stopped, though a sulficlcijcy of transport wat always avail.nblc. Had 
an as<!*|Anl o.niccf l>ern_ available from the k-ginnlng, the wliolc of the work accomplished 
in Fritijh Sonwliland with the exception of the country mapped during the Nopal and 
Korthern Somaliland rxpedilion.s, could have -been completed uy the lime Capl.iin licarelcy 
arrived at flohodlc in May 1903, and (hN would hate set tiic party free to survey fresh 
ground during the lull in the oj>cralio«s pending dcsp.itch of the force into the Xogal 
ullcv. • 

Tlje diflcrrnt fufveys carried cut were as follow? r— 

(i) Large scale surAcy of Ohbla. 

fij Ohbfad)ibii iri.’tngul.ttlon and survey. 

(3) Uoutr survey. llibi(«G.atkayu, 
f4) Large scale survey of Oalkaui. 

(5) Trlangulatfon rtaitcd at Gakayu. 

(6) Route surrey GaU;.n\-u-Gala.!l, 

(?) Large r-rale rura^ry of Galadl. 

{?! Route survey Galkayu^BohcdK 

(9) OlservAtionV for latitude «ud lonr*Jiudc at llohmlle. 

(jo) Htoie survey Ihifao'Uppcr Sheikh. 

fi il Trsanguhlion Hcrbcfadvildah niih branch lo La^diu-eh. 

[t:) l.^rgc sc.ilc »«r\ty of Ilerbera. 

(13) Sflr\-c)> on varlou'. KCalrs between Betbera and EddaU based on points fixed 

by iriangulalion. 

(U) Rrconuaijiance survey.^ in the Nggal .ind norikeastern Somaliland. 


Oilit: 5 'Krrry.— This war cn the i?*!nch Rcalv, at the requejt of the Camp Command* 
aat f tt» shew the variouA camps, Ihv landing phicc, w.itcr‘S«pp!y, and tratlvc lown^ etc ? 
it ^xii carri-d out while preparations were m.aitc In pmh the survey on to Dibit. 

Oil'iii'Dil it i'j/rtry.— A chain of ttkangulation 57 miles long nnd survey based on it 
wa« commenced on tisc I itli Fchru.ary and cooiplf-tcd on the 25ih, A perRislcnt strong 
fea breere and driving rand rendered work alutott impossible at Obhia. The brccxc con* 
llnued ihreugh the night, and it alw.ajs clouded ov*er so that It w.oj Impossible to obtain 
more tUn .10 approsimatr htitud'; and •vimuih. Hie longitude wa?'Ohlalncd from the 
naval authfiritle^. ‘Hie area surveyed was 1,235 r<|UMc miles, nil on the i-incli scale. The 
country was open and undula'iag with no marked features except sandhills and .1 mari- 
time ridge of hiih running paf.il{rl to the roast .a lew* miles inland, rising to the west of 
Ohbia fo nearly r.eoo fen .ihnvc sea level. 

7V.r suney, flilit-G/slkayu, scale 1 Inche: \ mile— NV.m commenced on the 271I1 
Fchfinry 1903, and com}drled on the 3rd March, the distance being. about 9.; miles. The 
country v,.iii too fiat to admit of iriangulation and work was entirely c.irricd out by pl.inc- 
tabJe tr.tver^r, dintancea b^lng mt-ntured hy the measuring wheel. The column marched 
in the middle of the day und/r i\ \tty powcrliil nun with a limited supply of water, and the 
march w.v^ a most ifylng one. The country waj Irttl with occasional patches of thick 
low thorn linih, hut open otfrerwisc. no hills except a few Isol.iled knolD. 

tJr;/4«9‘.'/5'wr:o’*—-'’‘tbcrurvcy parly were not allowed lo L.-ive G.ilk.ivu while the 
force w.K !).iUcd there, tlierc war ample lime 10 make a large rcalc fiurvcv oi the post and 
itc gurfoiimlinga, and tlij« wa< carried out on the 6*inch 8c.ifc. A remarkable fc.Murc of the 
nUccwHlhc Ynmih chasm, a big hcll-shap'-d Water hole, with domed top that had partly 
fallen in, nnd vcUical #idc«, the water being lOo feel below the level of U»c top. Tlic 
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water was very deep towards the west and disappeared underground by a tunnel of un* 
known depth, quUc inaccessible except by Tope. 

7’«<r Was started while Halted at Galkayu but had to be 

abandoned owing to lack of transport*and other causes. A short base was measured lati- 
tude and azimuth observed and S stations were observed from.-' ’ 

Iconic survey, GalkayU‘Galadt\^Th\svi^s commenced on the aGtb March and com- 
pleted on tlic 31st. The distance is 83 miles. The work was done on the i-inch scale by 
plane-table traverse, except the last portion between Dudub and Galadi, where, as time was 
limited, the bush was thick and the open part was covered at night, the prismatic compass 
was u.sed. 

The thick high bush between Bera and Gonda rendered a plane-table traverse a most 
arduous task as no lagging behind was allowed. The country is level and devoid of any 
natural features. No theodolite could be taken but one was subsequently sent up before 

the party returned to Galkayu. As only one camel waslallowed lor everything including 
six days' rations, only five men could be taken- Halts were made during the heat of the 
day to rest the troops. 

Galadi Survcy.~~lt\ order to fully occupy the time spent at Galadi, Captain Beazcley 
carried out a survey of the 2,500 wells there on the 1 2-inch scale. These wells were for 
the most part crowded into a space of about half a square mile, the whole number lying 
within an area of about one square mile, thus showing what an important place Galadi was” * 
and ^Yhat a large population it must have supported. As a rule the wells held very little 
water which trickled through very slowly. A good many of them had been poisoned by 
corpses. All the depths were measured and recorded, none of tlicm reached 70 feet in 
depth, the average being 16 feel. Most of the trees round the wells had been cut down 
and the white gypsum soil was very trying to the eyes. The place was surrounded by 
dense high bush. A i-inch plane-table traverse was run to Yegallo, 5 miles to the north. 
The survey of Galadi could not be completed as all hands were required to assist in 
strengthening the defences of the place after the reverse at Gumburu, but 2,250 out -of tlie 
2,500 wells were cut in. The party left on 23rd April. 

The Galkayu-Bohodle route executed on the J-inch scale by pcismatic 

compass traverse ; time did not permit of a plane-table traverse being carried out, more- 
over the bush was too thick. Work commenced on the afternoon of 29th April, and was 
completed on the morning of 7th May. Captain^Bcazclcy was put ifi charge of the small 
column. The distance traversed was about 1 47 miles. The country is level and mostly 
covered with dense bush except near Galkayu. The ground undulating near Badwein. A 
small hill was passed at Elbahai and a distinct ridge was passed at Damot. Two or three 
well-marked dry watercourses were passed on the march. 

Operations at Bohodle. — While the party were halted at Bohodle between the 7th 
May and 24tU June 1903, observations were carried out, wlien weather permitted, for 
latitude by circum-meridonal observations to 16 pairs of N. and S. stars and the longitude 
was fixed by 3 sots of 20 telegraphic signals between Berbera and Bohodle, the naval 
authorities at the former post kindly assisting. Preparations were mndc to start a triang- 
ulation from Bohodle, and elevated stations to overlook the surrounding forest and bush 
were built, but the presence of bodies of the enemy put a stop to furtlier progress, Captain 
Bcazeley’a squad liaving a narrow escape once. The party left for Berbera on 24tli June 
1903. 

Route survey, Burao'Sheikh. — Major Craster, R.E., had made a route survey from 
Berbcra-Bohodle and this W'as p,irtly incorporated subsequently in the fair mapping of 
Somaliland, but a route sun-ey by prismatic compass was carried out from Burao-Sheikh 
to enable Burao, which lies in the centre of a large plain south of the Golis r.angc, to he cut 
in when running a triangulalion down that way. The traverse was subsequently plotted on 
the J-incli scale, 

Berber a‘EiI dal) Triangulafion. — ^The party reached Berbera on nth July 1903. 
After leaving Bohodle, and after refitting, the triangulation uas first carried as far as 
Sheikh, then extended eastward to the Wagger fountains and a temporary base measured 
at Siicikh- A further extension eastward w,is then attempted but abandoned owing to 
lack of men, and the party proceeded south via Burao, and finally carried the triangulation 
as far as Kerrit where a small base was measured. The parly then returned to Sheikh 
and arrived there 15th October. The parly was then reorganized and strengthened by 
the addition of Captain Hunter and some khalasis and porter coolies, and the triangulation 
was extended from Kerrit to Eildab, when further triangnlation was stopped by order of 
the General Officer Commanding. After the Nogal expedition, a base was measured at 
Berbera and the triangnlation was extended eastwards from there to the hills surrounding 
Lasdurch. Further triangulation Yvas then stopped owing to the breaking up of the Field 
Force in May and June 1904. The .area of triangulation accomplished was 14,426 squ,are 
miles and consisted of 75 stations and about 150 points. 

Berbera Survey. — At the request of Major Craster, R.E., a large scale survey was 
made of Berbera for his railway reconnaissance, it was carried out on the G-inch scale 
during Feplemher and October 1903. 

Surveys bcticecn Berbera and Eildab based 071 the triangnlation. — 1,396 squearc 
miles of country round Sheikh were surveyed on the scale (approximately i inch 

to 2 miles) ; 4,2iS square miles of country to the south and south-east of Berbera on the i* 
inch scale ; 1,253 square miles of country between Gololi and Eildab on the i*inch seele. 
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^tofc could not l>t OccnmpHshcd owing to lack of /ersonticJ and r.ickncss arnoiigst the 
survfvpfK, nnd escorts could not always I’C supplied, 

Ixcc.-'fitiaistiTncc sj^n'cys ;« tl:c and ttorf/fcasi Soma/flnnd.^^Ax^ area of 6,109 

square miles on Ujc }-lncl» fcnlc was accomnllslicd m the Nogal valley, based on plane- 
table traverse, and 0,135 square miles on the same scale nnd by the same metbod in 
north-east Somaliland. The work was most arduous and gave the party very little rest 
on the m.-<rch nnd when halted. The work done in the Nogal valley was checked by 
asironomicnl latitudes but no theodolite or sextant could he spared for that carried out in 
north-cast Somaliland. 

_ The country traversed w.as utterly devoid of cultivation except a small patch round a 
mo*:quc at Upper Shrikh, and no traces of any settled habitations were seen cxccjjl at 
fhirao. Upper Sheikh and the. seaport towns. The entire population is and wan- 

ders ahoul in search of pasturage and water for their floclc<. 

The mo5intninmi<: nnd hilly tracts of north and west Somaliland arc suitable for a 
survey based on trtangulation, but the rest is for the most p.irt devoid of .my marked 
feature*, except perh.aps the maritime r.ingc?i on the cast and soiitli-canl coasts, and 
Iraver-^es would have to be U'cd to base the detail surveys on. Wells and water t-upplics 
arc often at gre.at distances anait. 

Captain Ifuntcr rendered invaluable S'-rvice, he wan a most ce.alons and indefatigable 
oHicer. 

Sub-sun'eyCM M.ahomcd Khan and Dhamlci Ram worked very well and were most 
•realous, more e*prd.il)y the falter, who rendered grc.ai afsislancc at ctimputatious and in 
oflicc to Caplmn Ucarclcy. 





